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Tux address read by Mr. Charles Bright, on Thursday of last 
week, before the London Ohamber of Commerce, the publi- 
cation of which we commence in this issue of the Review, is 
chiefly a compilation from Blue-Books, intended to accentuate 
the need that exists for the development of a scheme of cables 
to connect the Mother Country with the scattered colonies 
on an organised plan, which, while serving the purposes of 
peace, shall be equal to the exigencies imposed by war. We 
congratulate Mr. Bright upon having brought together into 
a paper of such modest length the salient features of the 
phole problem, and we heartily endorse the wise sentiments 
he champions, that there is need, and very pressing need, for 
more cables, and more foresight on the part of the State 
regarding our present and prospective means of inter- 
colonial communication. As was very appropriately pointed 
out by Captain A. 8S, Thomson, C.B., Mr. Bright has the 
advantage of being an independent witness, unassociated 
with any cable company or any firm of manufacturers; he 
should therefore prove as neutral, as correct, and as impar- 
tially representative a witness on cable matters as the Berne 
map itself. We do not exactly know whether he. claims 
originality for the suggestion of uniting Fanning with 
Honolulu by a subsidiary cable. We notice that the Blue 
Book attributes it to Mr. Mercer. This, however, is a mere 
detail, for it is such an obvious line for an additional loop 
that it must have been present in the minds of all who had 
to deal with the problem of communications in the Pacific. 
Mr. Bright did not appear to be aware that this loop has, as a 
matter of fact, got past the proposal stage. Sir J. G. Ward, 
on October 23rd of this year, confirmed the report that the 
New Zealand Government have a plan for laying this con- 
nection, and the plan is practically accepted. 

It is a faithful saying that ‘‘‘he that taketh away weights 
doth as much advantage motion as he that addeth wings.” 
Mr. Bright, therefore, did well to point to the necessity 
of reform in regard to “ blocking” systems, and to call the 
attention of the London Chamber of Commerce to the 
retatding influence that results from such impositions as 
what are known as “Indian rates.” The independent 
witness harked back, too, to the times of the crusade against 
the inception of the Pacific cable. He reminded his hearers 
of the incantations muttered by the old women of Broad 
Street at the obstetric stage of this Imperial event, and 
how their mutterings were changed to hallelujahs when 
they recognised that they could do the trick themselves. 
Looking back upon those days, we are bound to confess that 
it was, in the main, a fair fight, and that it disclosed as the 
opponents—who afterwards became the advocates—of the 
Pacific cable scheme some of the shrewdest and most 
brilliant commercial men of-the last century. The Govern- 
ment did not appear to realise that they were being made 
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the tools of a group of financiers, who, while talking 
Imperialism ‘throngh the back of their hats, were holding 
out promises tied to a fairly long, but strong, piece of string. 


We trust that the Government have learned the lesson, and. 


that the development of the all-British cable’ will. be 
characterised by a firm determination to allow no-monopoly 
in future to boost up cable rates, or acquire control of 
routes, except on conditions such as those suggested by Sir 
Edward Sassoon. 


As regards the action of the Government in giving the 


work of making ard laying the Pacific cable into the hands _ 


of one firm, instead of distributing it, as suggested 
by Mr. -Bright, between the three of four firms 
who tendered, we are not at all convinced that this latter 
course was to be preferred. At the time, it did appear to us 
to be somewhat hard fortune for the firms who were left out 
of the bestowment. But it was a matter of price, and it is 
only the firm who carried- out the order that can now say 
whether the question of fortune comes into it at the finish or 
not. What the Government did on this particular point 
seems to us now to have been absolutely fair and impartigl. 
They nominated the best firm of consulting telegraph engi- 
neers they could find, to draw upa safe-guarding specification, 
and empowered them to see that their specification was 
carried out. The firms who quoted knew therefore exactly 


what they were expected to do, and the Government, no ~ 


doubt, obtained good value for their money. -Upon. the 
second point which Mr. Bright mentions, namely, the un- 
timely moment at which the contract was placed, he is 
undoubtedly correct. The Government showed absolutely 
no commercial wisdom in the way they dallied with the invi- 
tations to tender. The effect of this dalliance was to drive 
the prices of material up to the skies, and in the end, for 
this, as usual, the country had to pay. A little consideration 
of the effect of such proceedings upon market prices of 
materials would have saved the country a vast amount of 
money, which now has found its way into the anes of 
Dutchmen and Chinamen. 


The great merit of the portion of Mr. Bright’s paper which 
deals with cable routes and strategic cables is, that he brings 
home to the Chamber-of Commerce the absolute weakness 
and insufficiency of our existing system of cable communi- 
cation, and its inadequacy to stand the tests or supply the 
needs of war. . He follows Sir Charles Dilke’s lead in advo- 
cating deep-water strategic cables, and makes it fairly clear 
that the Committee under Lord Balfour of Burleigh have 
supplied only a partial solution to the great problem they 
had confronting them. This is a question upon which we 
feel very strongly, for it is quite clear to us that the 
existing cables are sport for any fool of a fisherman or for 
the spite of any jealous foreigner who cares to tamper with 
them. What we want is a complete alternative system— 
deep-water cables if possible, but clear of foreign shores. 
We agree entirely that the Government should put a limit 
upon cable rates, and make some attempt at attaining the 
ideal condition which is the particular dream of Mr. 
Henniker Heaton, M.P. The Government must, in fact, 
realise that the monopoly against which they are pitted is so 
powerful that no private company can hold up their end 
against them, and that the ordinary equalising influence of 
commercial competition fails to afford an adequate check to 


‘their desire to get on. This is precisely the case when : 


Governments may, and should, interfere, with benefit to the 
minority and to that vast majority which constitutes the 
people of these realms. 

If we do not altogether agree with Mr. Bright's remarks 
with regard to the laying. of strategic cables, it is probably 
because he looks at the matter from ‘but one point of view, 
He says that lines laid for. strategic reasons meet their 
requirements best if laid in deep water, with few landing 
places, on out-of-the-way (non-trade) routes—their. exact 
course being unrecorded in the. open broad ocean, where 
they are admittedly difficult even for a cable ship to find, even 
when the route is actually known. It is no doubt tre 
that cables laid on this plan would be the very best 
means of communication for war time, so long as. con- 
tinuity. was uninterrupted. But it is unpleasant to 
think of what would happen if a break occurred in such 
a cable. Let us have deep-water cables if need be, or, 
rather, let us avoid shallow water, especially off foreign naval 
stations, but let us not fail to keep the record of where they 
are laid, in secret, if you will, but not in ignorance, lest the 
Admiralty want them one day in perfect order. On the 
question of State absorption of cables, with which Mr. Bright 
concludes his paper, we have only one observation to make, 
and that is that, so long as private enterprise acts fairly and 
reasonably towards the public, we do not recommend State 
absorption ; but when private companies are over-reaching, 
and will not listen to reasonable proposals by the State, the 
State must either buy them out by compulsory purchase or 
ride rough-shod over their lines and run duplicate cables 
wherever the State thinks fit. 


: THE revolution which is now taking 
Prospects of Rail- Place in railroad’ practice by the introduc- 
one when we consider the question from 
the point of view of -the travelling public. On suburbap 
or trans-urban underground railways, the traveller has for 


long been accustomed to be conveyed to and from his 


business in uncomfortable and even dirty carriages, whose 


darkness is made apparent rather than dispelled by the: 


weak and flickering gas jet or oil lamp placed.in the roof, 
through grimy tunnels filled with a damp, choky atmosphere, 
which may be an excellent cure for certain throat complaints, 
but is the reverse of pleasant.as a substitute for fresh air. It 
cannot be wondered at, then, that the public should give a 
hearty welcome to the electric train, which provides roomy, 
comfortable, and clean carriages, excellently lighted, and 
leaves the atmosphere of the tunnels clear of smoke and 
condensed steam. We have, therefore, at the present time a 
“boom” in electric railways, and disinterested millionaires 
are tumbling over one another in the race for Parliamentary 
powers, so anxious are they to cater for the public taste. 

But there is another-side to this question. Itis true that 
the public demand must be satisfied, but, on the other hand, 
there is the commercial question to be considered. Railway 
companies cannot afford to act from purely philanthropic 
motives, and however anxious they may be to meet the 
demand tor electric railways, they have to consider the 
prospects of securing an adequate return for their outlay on 
the conversion from steam to electricity upon suburban 
lines. This is an interesting problem, but at present we have 
no data from British railways to help us to a decision. Our 
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electric railways are new railways, not steam lines converted 
to electricity, and we are therefore at present confined to a 
comparison of the returns of competing lines, steam against 
electricity. We know, for example, that the opening of the 
(entral London Railway was immediately followed by a very 
serious drop in the number of passengers carried on the 
Metropolitan and District Railways, which. has resulted in a 
considerable lowering of fares on these lines. This, however, 
still leaves-something to be desired, and we believe that the 
electrification of suburban railways will be considerably 
hastened when it can be shown that such a change will not 
only produce an improved service, but will correspondingly 
increase the revenue derived from these lines. 

In the absence of data relating to British railways we turn 
to America, and we find there an interesting illustration of 
the point with which we are now dealing. The Manhattan 
Hlevated Railroad in New York has undergone the conver- 
sion from steam to electric traction, or rather, is undergoing 
this conversion, for the change is not yet complete. Even 
with the limited electrical equipment, however, the change 
in the returns is very remarkable. From the annual report 
recently issued, it appears that during the past 12 months 
there has been‘an increase in the number of passengers of 
about 29,000,000. The incompleteness of the change serves 


a useful purpose in the present case, as it shows that the » 


increase on the electrified portions is much greater than on 


those on which the change is still incomplete. Thus op the ~ 


east side of the line, which is electrified, there has been 
during the last quarter an increase of 25 per cent. in the 
number of passengers, while on the west side, where, in the 
words of our contemporary, the Llectrical World of New 
York, “electric cars are still very much of a novelty,” the 
increase is only 10 per cent. For the whole line the ratio 
of working expenses to revenue for the year has been 
reduced from 55°38 per cent. to 50°10 per cent., and it 
seems probable that this will be still further reduced when 
the whole line is being worked smoothly on the new system. 

These results are very encouraging, and we hope they will 
be carefully considered by our railway companies, especially 


. those which own London suburbar lines. The change is 


bound to come sooner or later, especially since the electric 
tramway has now entered the field and is proving a very 
serious competitor. There are many difficulties in the way, 
we know, but none that areinsurmountable ; and the prospect 
of being able to hold. their. own -against all competitors 
should bea sufficient incentive to the companies to tackle: 
the problem at once. 


_Carborundum as a Farnace. Lining.—A new and - 


interesting use has been. discovered for carborundum (the silicon. 
carbide ‘or carbon silicide made-in the eleétric furnace by the 
Acheson process at Niagara Falls), which: has already found large,* 


employment as a substitute fot emery in all cases where a specialty” 


hard abrasiye is required. Being capable of preparation only. ina 
powerful electric furnace, where silica and carbon are fused together 


-in presence of sawdust and common éalt, carborundum is highly , 


refractory ; and it has been observed that a thin layer of the same 
substance applied to any other material of which furnaces. are 
usually constructed, protects-it from the heat and renders it almost 
equally refractory.’ Finely powdered carborundum is’ made 
ap into a paste with water-glass, i.c, sodium silicate, or some 
timilar binding substance; and the paste is applied by means 
of a brush or otherwise to the bricks which are intended to be used 
for building a furnace, or those bricks are actually immersed in the 
viscid liquid for a certain time. If the furnace has already been 
built, the paste can be painted on to the exposed surfaces, 
giving one or more coats as may be desired. It is stated that a layer 
2 mm. thick will protect the bricks from the attack of the highest 
temperature which is ever produced by combustion methods in 
ordinary work; examination of the bricks in such a furnace (after 
it had been pulled down) having shown that they had not suffered 
in the least.’ The skin of carhorundum does not chip off, and is 
hard enough to resist mechanical injaty. 
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_ three stations with splendid results, so much so that it 


THE CASTELLI COHERER. 


SPECIAL interest attaches to the recent publication, so long 
delayed, of Patent Specification No. 18,105 of Sept. 1901. 
This is the specification which was originally filed by Signor. 
Guglielmo Marconi in his own name, and. which, closely 
following upon certain correspondence.in the Saturday 
Review and in the Times between Sr. Marconi and his 
associates on the one part, and Dr. Silvanus Thompson on the 
other, was amended on July 16th, 1902 (see Oficial Journal 
of the Patent Office, p. 961, and Exec. Rev., Jaly 25th, 
p. 153), “ by converting it into an application for a patent 
for an invention communicated to him from abroad by the 
Marquis Lingi (sic) Solari, of Italy.” The whole sub- © 
stance of this invention is practically contained in the first 
sentence of the specification, which reads as follows :— 
“Coherers made according to this invention consist of a 
drop of conducting liquid lying between two conductors.” 

Probably few of the readers of this have seen the exceed- 
ingly interesting book of Captain Quintino Bonomo, of the 
Royal Italian Navy, published in Rome in the spring of 
1902, giving an account of work in wireless telegraphy 
carried out by him for the Minister of Marine between 
September 1st, 1900, and May 18th, 1901, and contained in 
an official report. Captain Bonomo begins with a brief sum- 
mary of the work done in the Italian Navy, and on p. 7 
describes the Marconi apparatus as used in the Italian 
Marine, with the filings coherer and automatic tapper, and 
the telegraphic receiver and relay. He then mentions: on 
p. 8 that there exists another class of coherer which de- 
coheres: of itself without need of being tapped, and which, 
therefore, can be inserted without any relay; this system, 
he says, is known by the name of telephonic or radio- 
telephonic. He gives a narrative of the official experi- 
ments, which, with the Marconian apparatus, attained a 
maximum speed of signalling of 24 letters, or about five 
words per minute. Then on p. 11 he states how before he 
had finished his tests of the Marconi apparatus he yielded 
to the desire expressed by a certain petty officer, the 
semaphorist Castelli, to make some independent experiments 
on telephonic reception by means of a tube of his own con- 
straction. “The result was excellent, and the tubes invented: 
by Castelli with electrodes of iron or carbon with one or more” 
drops of mercury, besides presenting an extreme sensitiveness 
decohered of themselves ~perfectly,” and with greater con- 
stancy and precision than the filings-coherers used or .con- 
structed in the Royal Italian Navy. ‘‘ Telephonic reception 
facilitated the problem of mutual communication between the 


was possible to abandon during the manceuvres the use -of 
communications by the ordinary telegraph.” 

In the third part of Captain. Bonomo’s book, p. 57, he 
goes into detail concerning the new method of telephonic 
reception thus invented in the Italian Navy. On p. 58 he 
gives the date of the end of January, 1901, as that on which 
this system was tried “in order to test a coherer proposed 
by the semaphorist Castelli.” “‘ The possibility of telephonic 
receiving by ordinary coherers being excluded, it would have 
been necessary to have recourse to’ self-decohering tubes of 
carbon powder ; but we wished first to experiment with the 
tube with carbon electrodes, having between them two drops 
of merctiry separated by.a short cylinder of iron, invented by 
the semaphorist Castelli.” ‘Although this tube was roughly 
constructed, the results were excellent, and on Wednesday, 
February 20th, 1901, not only could we receive the trans- 
mission from Palmaria, but. we coald clearly distinguish the 
rhythm of the oscillator at that station, in such a way as to 
be able to count the component sparks of every signal. 
From this moment, indeed, telephonic receiving was 
first as a control. upon that with the Marconi system, and 
some time after it was completely substituted for the latter.” © 

Captain Bonomo then gives a description of the Castelli 
system which had thus superseded the Marconi system, 
adding minute instructions as to the construction and adjust- 
ment of the Castelli tubes. Electrodes of iron or steel 
should be free from oxide and well. polished : polishing 
much augments their sensitiveness. The hygrometric state 
of the air affects these tubes unfavourably if they are not 
sealed. The restoring action is greater and sharper the 
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more the mercury used is clean and free from amalgam, the 
cleaner the inside of ‘the tube, and the smaller the mercury 
drops, within certain limits. The size should be between 
7 and.3 millimetres, Drops of less. diameter than 


millimetres are insensitive; those larger than 8. milli- _ 


metres are less sharp of action. The distance between 
the e’ectrodes is of the greatest importance, and it is neces- 
sary that the operator should know how to adjust it. In 


tubes containing one drop of the size named, an excellent 


preliminary adjustment is obtained as follows :—The tube 


is held in the hand inclined at 35° or 40° to the horizon, and 
the upper electrode is then displaced until the visible space 
between it and the drop is from 0°2 to 0°5 millimetre. The 
final ation is made by listening to the telephone. Tubes 
in which the decohering is imperfect make a noise like that 
of oil frying in a distant frying-pan. In such a case it is 
-snfficient to move one of the electrodes outwards about 
3 millimetre ; a set-screw or some such device is needed to 
fix the position. Often a light tap with the finger causes 
the frying sound to disappear. The internal diameter of the 
tubes should be about 3 millimetres. 
Captain Bonomo gives pictures of six different forms 
of Castelli tubes with electrodes of carbon or iron, 
-four of them having two mercury drops and two 
of them one drop only, as shown in fig. 1. He 
also shows in fig. 2 how they are connected to. the 
system. One end of the tube is joined to the elevated 
collecting wire, and the other is put to earth : and then the 
two ends are joined to a single cell in the circuit, which 


Fia. 2. 


.includes a receiving telephone. He adds that the tubes 
~ ought to be of uniform calibre, and the flat ends of the 
electrodes perfectly square to the axis of the tube. He gives 
minute directions for cleaning them. In certain cases it 
was found advaptageous to roll the drop of mercury in the 


carbon dust of an arc lamp so as to coat: it with a sort of — 


film. Summing up the whole of the results obtained from 
September, 1900, to May, 1901, with the Castelli tube, 
Captain Bonomo states that the telephonic method of 
reception, especially with these mercury tubes with adjustable 


_ In brief, the apparatus 


electrodes, had greatly simplified the apparatus, so 
whereas with the old Marconi system the limig of ee 


' signalling range attained was about 70 kilometres, with the 


Castelli warng communication could be maintained much 
more securely, up to ranges of 148 kilometres, an 
Turning now to the new Marconi patent “ which has been 
communicated to me,” he says, “by the Marquis Luigi 
Solari, of Italy,” we find that it describes an invention so 
extraordinarily like the Castelli tube that it is difficult to see. 
wherein the difference lies, Fig. 8 reproduces the drawing 
in the specification. It consists of “a glass tube having 
in it two plugs whose distance apart can be adjusted with 
the liquid between them. Preferably one plug is of iron 
or steel, and the other- of carbon, whilst the liquid ig 
mercury.” . The tube is to have an imternal diameter of 
4 millimetres. The globule of mercury % is “say about 
1 millimetre in diameter.” The aerial wire a is connected 
to one pole of the coherer, the other pole of which is con-. 
nected to earth, x. The plug f is then adjusted till the 
globule lightly touches both plugs simultaneously, the best 


EY 


Fra. 3. 


position being that in which a very faint continuous hissing 
sound is heard in the telephone, m. The plug @ is of micro- 
phone carbon, the other plug, f, is of iron; dis connected to 
one pole of a battery /, which is connected through the tele- 
plone m to the other ping through the support at the end. 
erein described and depicted, issimply 
a counterpart of the right or left-hand Lalf of the particular 
Castelli tube with two globules and two carbon plugs, 
Signor Marconi claims (1) a coherer or detector for electrical 
waves consisting of a drop of conducting liquid between two 
conductors substantially as described ; (2) the combination 
of a glass tube, a carbon plug, a metal plug, a drop of mercury 
between the plugs and means for adjusting the distance 
between the plugs. 
One is constrained to admit, as regards this patent, that 


the circumstances and the sequence of events are not @ 


little remarkable. 
First, we have it on high official authority, that the Castelli 
invention was brought out in 1900, and was successfully 
proved early in 1901. Later in the same year, a janior 
executive officer in the Italian Navy claims the invention as 
his own, and then communicates it apparently to an outside 
inventor, the employé of a commercial company, who 
straightway patents it in his own name! It is nob 
‘ very clear how Lieut. Solari came to be so oblivious of what 
had been achieved and officially noticed in his own Navy, 
that subsequently he should have brought out an apparatus 
so marvellously like that of Castelli as to be indistinguish- 


_ able from it. But still less clear is it why Signor Marconi, - 


having patented this invention in his own name asa novelty 
in September, 1901, should only apparently have discovered 


in July, 1902, that it was in reality the invention of Solari,” 


of Italy. 


“We must leave to the dispassionate judgment of elec- 
~ tricians of all nationalities the question as to who is the 


actual inventor of the Castelli or Italian Navy coherer, and 
also the question as to what amount of credit, scientific 
or inventive, as apart from commercial advantage, belongs 
to Signor Marconi in this original and beautiful invention. 
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EXPERIMENTS ON THE APPLICATION OF 
PUPIN’S SYSTEM TO TELEPHONE 
CIRCUITS." 


By F. DOLEZALEK ayp A, EBELING. 


Tue experiments herein described were carried out by the 
Siemens & Halske A.G. with the co-operation of the German 
Postal Telegraph Administration, and the results being so 
favourable have led the above named company to undertake the 
development of Pupin’s European patents. The question to 
be determined was to what extent the great improvement, 
foreshadowed by theory as resulting from the addition of 
gelf-induction, could be obtained in actual practice. 

The main difficulty to be met in the working of long- 
distance telegraphy or telephony is the well-known detri- 
mental effect of the electrostatic capacity of the overhead 
lines or cables on the alternating or rapidly varying electric 
impulses. Accompanying the passage of the electric wave 
along a conduetor, there is a continuous conversion of 
electrokinetic into electrostatic and magnetic energy. The 
greater the capacity of the conductor the greater is the 
intensity of the charging current resulting from this con- 
version, and consequently the greater the loss of energy 
through heating (Joule effect). To counteract this loss of 


energy, it has been necessary to increase the section of the 


conductor in correspondence with the increase in its length 
and electrostatic capacity, thereby reducing considerably the 
commercial efficiency of the longer lines. 

There is, however, a second, and much more economical 
method of obviating the detrimental action of the capacity, 
viz.. by increasing very considerably the self-induction of 
the circuit, and_thus drawing on the energy stored up as 
magnetic energy. The impedance thus introduced reduces 
the intensity of the charging current, and consequently the 
heat loss. In the equations, resulting from the theoretical 
treatment of the wave development, this fact is clearly shown 
by the appearance of the capacity in the numerator, and the 
self-induction in the denominator, of the fraction expressing 
the so-called attenuation factor of the oscillatory wave, 80 
that to obtain the best conditions of telephonic communica- 
tion the self-induction of the line must be increased as much 
a8 possible. 

Naturally the increase of the inductance may be gained 
by surrounding the conductor with iron or other para- 
magnetic material, and, in fact, many such proposals have 
been put forward, and experiments made during the last few 
years ; but a very simple theoretical consideration of these 
proposals, confirmed by the actual results, reveals the fact 
that the possible increase of self-induction to be gained 
thereby is far too small to compensate more than very 
slightly the detrimental effect of the capacity of the con- 
ductor. Measurements of the self-induction and telephonic 
efficiency of cables with ironclad conductors, recently con- 
ducted by the Siemens & Halske A.G., have furnished the 
conclusion, that onty in few cases can the requisit. amount 
of self-induction be attained by this method. 

A hundredfold greater increase of the self-induction can, 
however, be easily reached in the manner devised by Heavi- 
side, Thompson and Pupin, whereby there are intercalated at 
several places along the line, coils with high coefficients of 
self-induction. 

This method has the farther advantage that the capacity 
of the conductor is not thereby increased, the converse of 
that which had followed ihe previous method. The data of 
Heaviside and Thompson fell far short of attaining an 
actual improvement in the efficiency of the line, and it was 
Papin who first determined the position of the inductance 
coils and their distance apart, so as to eliminate the 
deleterious action of reflection of the wave, and obtain only 
the designed effect of self-induction. Coils improperly 
intercalated introduce not only no improvement, but exactly 
the reverse, on account of their action as reflectors, clearly 
shown by the measurements described later on. 


To this fact may be ascribed the failure, or, in some cases, 


Regative results, of the experiments on this subject under- 
taken before the publication of Pupin’s invention. 


* Electrotechnische Zeitschrift, Vol, XXIIL., p. 1059, 


The experiments described below give a convincing proof 
of the great technical value of Pupin’s invention, and show 
that the way is now for a. great expansion of long- 
distance telephony. They already teach us that without 
altering the size of the conductor—i.c., at the same pro- 
portional cost—over four times the distance can be reached. 

General Theory.—In the following lines is reproduced the 
general theory of wave transmission, first for a conductor 
with continuously distributed self-induction, and then with 
sources of indactance distributed at intervals as first deter- 
mined by Papin. 

In fig. 1 let @ be a telephone transmitter which sends 
through the conductor x a harmonically varying current of 
frequency » to the receiver EZ. Let 0, L, R be the capacity, 
inductance, and resistance per unit length (kilometre) of the 
single line, and 1 the strength of the varying current at any 
point of the conductor. Obm’s law then requires that in any 
element ‘of the conductor dz the counter E.M.F. of self- 
induction added to the loss of E.M.F. resulting from the 
resistance is equal to the fall in potential’along the element. 

(i + 1) de = — (dv/dx) dz. 

If the conductor also capacity, a decrease in 
strength of current along the line follows, which is given by 
the equation — d1/éa = co dv/dt, and combining these equa- 
tions there results the well-known differential equation for 


wave transmission 
1 


This equation is valid only for a uniform line; the addi- 
tion of the transmitter and receiver, which, in actual work- ; 
ing, is always required, introduces. conditions which the 
current function must satisfy, and which are determined by 
the electrical constants of such apparatus. = 

The transmitter ¢ excites an E.M.F. which is a function 
of the time, or e = f(f) = E «* where p = 2 x n, n being 
the number of periods per second. Let the inductance, 
capacity, and resistance of the transmitter be Lo, Ry, Cy, and 
of the receiver Ri, 


x 


E 
Farther, let Bt eke potentials at the terminals of the 
Val transmitter, 
Hi be the potentials at the terminals of the 
viz}. ‘receiver, 
and let the potential difference of the condenser ©, be P, and 


of ©, be P,; then by treatment similar to that of the original 
equation are obtained for the two terminal conditions, 


Fig. 2. 


[i + RoI + = 
(2) 


[uf =0. 


The symmetry of the system requires v) = — Va; and 
vi = — V4, and’ similarly for every point along the line 


The general solution of the differential equation is— 
= cos m& + K, sin m £) (3) 
where is put for! — 2: this solution satisfies equation 


(1) if 
—m = (kL + B). 
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The three constants.K,, K, kare to be. from 


the limiting condition ; for brevity introduce the following : — 


hy = k (kX. + Ro), 


where 
k=k, =ip, 


and equation (3) now takes the form - . aie 
r = (2 m cos m + h, sin m é) 


This is the general solition of wave transmission for both 
free and constrained oscillations ; ‘the acting E.M.F. is the 
real part of & e’?*, and the current 1 the real part in equation 
4. Replacing the complex: expression ‘m by the value a and 
the meanings of which are given later 


then — = — (a + BY = ip (ipl. + 
whence, separating real and imaginary 


For metallic setae: c will be the wire to wire capacity, and 
R and 1, will be double the ‘values for the single wire. © 

Te evaluation of the real portion of 1 in equation (4) is 
in practice extremely difficult and tedious, because of the 
impedance of both transmitter. and receiver, and has-hitherto 
not been effected. But for the case where the impedance of 
the transmitter is appreciable and that of the receiver ‘may 
be neglected, the calculations have been effected “by ‘Papin. 

If the impedance of the receiver a: then— 


F= — 4m sin mi.+ 


and 

Dp cos mE 
—2msinmil ho con 
- The expression 


Is 


Do 
— 2msin ml + ho cos mt 


is clearly the amplitude of the current at the transmitting 
end ; nia! this, therefore in the form a 


“ARE TO 


The real part of 1 is therefore 


[e Be sin (pt — = at) 


from which results the effective carrent at the receiving 
apparatus root the mean square for a half 


period), 


+ cos er a’f, 
Denote the wala of the current at the 
= 2) and receiver by a, and %, 


where a and are determined as above the electrical 
constants of the conductor. 

The-current-curve is ee the combination of a cosing 
curve with a 

If 6 and é are small, that is, a aoc line of low resistangg 
and capacity and high inductance, then the exponential 
quantities become unity, and we obtain the equation of g 
stationary wave, the wave length being determined by the 
quantity a. The quantity a is therefore termed the wave. 
length constant: 

-On a long and heavily damped line, both the latter terms 
of the equation may be neglected, and the ratio of the 


effective currents at the two termini of the line is ¢ BEG it, 


determined by the value 8, which is, therefore, termed the 
attenuation constant and is of great importance in the 
discussion of wave. transmission. . From equation (6) it ig 
clewly seen that 6 decreases with increase of 1, 1.¢., the 
1 ccived current. increases with increased inductance in the 
line. If the inductance be so great that R may in. comparison 
be neglected, the for reduces to 


R 
for twin wire, R 


the defining the period is and henge 
not only is the attenuation in this case considerably reduced, 
but also the waves of different periods are equally attenuated, 
an item of special importance in securing the purity of trans. 
mitted speech. The calculations have up till now been 
applied to a line of continuously distributed inductanes, 
-With separate sources of inductance, as is the case in Pupin’s 
system, and shown in fig. 2, the above equation must be 
controlled by as many limiting conditions as there are 
inductance coils. I: is not necessary here to repeat the 
correspondingly v mae pace calculations that are entailed 
thereby; suffice’it to ~ r, that the treatment of these equations 
by Papin has resulted i in the important conclusion that ina 
line with inductance intercalated at definite distances, the 
attenuation constant is reduced exactly as if the inductance 
were evenly distributed, if the distance between the points 
is a fraction of the wave. length of the oscillatory current 
transmitted over the conductor. 


It is the recognition of this result which forms the pithof | 


Papin’s invention, and enables the addition of inductance 
to produce practical improvement. in the transmission of 
speech along the line. 

That -Papin’s invention is also true in practice is cor 
roborated by the results subsequently described, which were 
carried out on two actual circuits. Experiments on cables 
can naturally be carried out in the laboratory, and such 
were carried out by the Siemens & Halske A.G. on a very 
extensive scale ;.it was from the results of these -experi 
ments that encouragement was gained to reproduce them on 
actual working circuits. 

By the kind co-operation of the German Postal Admini- 
stration, who were convinced of the importance of such 
experiments, and evinced a lively interest therein, the Siemens 
and Halske A.G. were enabled to arrange two weighty and 
decisive auperinielite, one on a cable and one on an overhea 


wire. 
(To be continued.) 
GAS ENGINE ‘DIAGRAMS. 
By Ww. BOOTH. 


Many of the troubles that have been Siecle in the 
course of developing the gas engine, have arisen from too 


slavish an attempt to follow upon the lines of the steam 


engine. The general form of the two machines has been 80 
similar that there has been a natural tendency to assume too 
close a parallelism of working. 

‘Especially has this been the case with the. indicator 
diagram. Every endeavour seems to have been made to pro- 
duce diagrams from the gas — as nearly like — of 
the steam engine as possible. se 
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Jn the approved’,steam diagram. the admission : line: is 


vertical, and the piston takes full pressure at @ time when it 


can. convert none‘of ‘that pressure .into work, the crank pin 
being upon the dead point, and: there being no piston move- 
ment. During the early part of the stroke there is a dis- 
tinct period of time during which the full. pressure is exerted 
on the shaft bearings, which are converted inte a brake of a 
power greater than that derived from any rotation effect. due 
to crank effort. The period may be of small duration, but it 
exists. At the same time, the steam is in contact with the 
internal surfaces of the cylinder, cooled by the exhaust steam 
of the previous stroke, If we arranged that no steam were 
admitted until the piston had moved to such a position that 
the crank-effort was greater. than the bearing friction, the 
time would be shortened during which the hot steam and the 
cooled cylinder were in contact prior to the time when, by 
ion, the steam had naturally assumed the temperature 
of the metal enclosing it, . It is possible that there would be 
some slight economy in this method of working. Possibly 
the economy would be too. small in amount to. be worth 
serious consideration... 20 
If, however, the same reasoning be applied.to the gas 
engine, a different state of affairs must-be reckoned with. © 
The admission line in the gas engine is a line of: explosion, 
the full force. of which comes upon: the crank-pin and. the 
shaft bearings. At this moment the gaseous products are 


their ‘maxiraum temperature,. they’ are ‘in contact. with 
a water-jacketted cylinder and are losiag heat all through 
the period: of, practically, no movement of the -cvank pin. 


Now the explosion would be productive of less shock if. it 
occurred behind a piston already in:movement. The highly 
heated gaseous products of explosion would be for a con- 
siderably less time in contact with the cold cylinder, and it 
may reasonably. be argued that a greater proportion of the 
heat would be converted into work through the medium of a 
fuller diagram at the most effective portion of the crank-pin’s 
path. There would be considerably less:shock on the’ whole 
engine, there. would be greatly reduced braking effect: and 
less wear and tear, and there would be less heat transferred 
to the jacket. Some experience recently with large gas 
engines seems to bear out these views. 

The diagram (fig.: 1) herewith is from an ordinary 
Thwaite gas engine, using gas from a coke-fed blast furnace 
with early cphieicn. i 2 and 3 are from one of Mr. 
Thwaite’s blast furnace gas engines with explosion specially 
and intentionally set. with late ignition. By this means the 
action above discussed is. d,and it is claimed that: there 
is a gteater net result in rotative effort, and a better 
economical and thermic use made of the gas than when the 
ordinary method is followed. » An infinite:velocity of rotation 
would render possible a very much :larger utilisation of the 
ueat in the exploded gases. The cylinder would also absorb 
an infinitely small:amount of heat, and there would be no 
ned for a water-jacket to keep down the temperature of the 


* cylinder walls.to a point sufficiently low to render the working 


of the engine possible. The heat. would, in fact; be con- 
verted into. work, and the efficiency of the gas engine 
enormously. increased. ‘The: effect of ‘slightly. delayed 
‘xplosion is in the same direction,..There is less time for 
lat absorption -by the cylinder, and the only loss is that 


very slight rotative effort. due to pressure on the crank-pin 
at a very. ineffective crank angle—an effort. which, as 


explained, is more or less counteracted by the braking effect 
of the crankshaft revolving under heavy pressure. 

The early Otto'and :Langen engine with the free piston, 
which shot upward in the cylinder as fast as the explosion 
of the’gas could send it, was not an’ economically-designed 
engine in the sense of having a compression stroke. Yet it 
was a very fair engine, and it was so good as: it was entirely 
because -the piston was able to move rapidly from its posi- 
tion of rest without any waiting upon a slow-moving crank- 
pin. 

It will appear in figs. 2 and 3 that the’ignition of the 
compressed charge has been so contrived as to take some 
effect just as the crank is turning the dead point, but there 
is no explosion in fig. 83, and none worthy of the name in: 
fig. 2, There is merely a slight. increase of pressure. 

In fig. 3 the first portion of the firing stroke is practically 
horizontal. Pressure then rises slowly toa maximum. This 
occurs at about one-fourth the stroke, after which the 
regular expansion curve is drawn. It may appear as though 
the triangular area below the dotted continuation of the 
expansion curve upward: has been lost to the power of the 
engine. This, however, is not the case. Some of this area 
would have been lost by the extra shaft friction above 
normal, but most of the area would have been lost by absorp- 
tion of the excessive heat of the explosion by the cold 
cylinder wall while the piston was moving'slowly along the 
first fourth of its stroke, Though the triangular area 
might have’ appeared on the diagram, it would have been 
followed: by a lower expansion curve, and the mean préssure 
of the diagram would have been less. 

In fig. 3 the heat of combustion is put in as fast as it’ is 
taken out, or a little faster. Wrong as this is theoretically, 
it must-not be forgotten that the gas engine is absolutely 
bad as a heat engine, for it has a water-cooled cylinder. 
This prevents theory from being followed successfully 
to too great a length, and as we are dealing with practical 
facts, we must not allow theoretical considerations to drag 
our practice away from facts. The cooling effect of the 
water jacket is powerfully exerted on the highly-heated 
charge during the momentary rest and slow-movement 
erie 0a the piston, and this cooling is the ter. as the 

ead of temperature difference is greater. While, therefore, 
in an adiabatic cylinder too high an initial temperature 
cannot be secured, apart from the ability of the cylinder 
metal to endure, in a water-cooled cylinder there is a 
limit to useful initial temperature. By delaying combustion, 


Fia. 2. 


Fra. 3. 


the same total heat is generated in the cylinder, and if not 
too prolonged, this heat is better converted into work than 
if: generated earlier, and absorbed by the water jacket. 
Fig. 8, in fact, shows that a compromise has been effected 
between the theory of the heat engine proper and the 
practical qualities of the materials of which heat engines 
are constructed, and the compromise is such that there is 
no change’in the pressure exerted upon the piston when | 
this is passing its dead point, and that the maximum pressure - 
on the piston is of steady growth and takes effect when the 
crank is at an effective angle. 

Hitherto a late ignition has been considered to be a fault 
in a gas engine, but this opinion has been formed either. 
from the ordinary ideal of the steam engine diagram, or from 
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pe of the conditions brought. into effect by a cooled 
cylinder. 

Such a diagram as fig..3 cannot be regularly obtained 
in practice, but fig. 2 shows the result of 17 ignition strokes, 
in none of which is there a seriously sudden accession of 
piston pressure on the dead point. 

If a greater mean pressure can be obtained with late 
ignition, the inference to be drawn is that the heat, though 
supplied at a point below the maximum temperature, is dis- 
posed of more effectively. . 

Except where there is a use for the water heated in the 
jacket of a gas engine, the heat which goes into the jacket 
is all wasted. 

To revert for a moment to the Otto and Langen free- 
piston engine, it may be remembered that the ignition of the 
charge was effected by the in-draught of an external flame 
by the rising of the piston, this being set in motion by the 
pull of the crankshaft to which the piston was for the 
moment guage 4 connected. When the explosion occurred, 
the piston was shot upwards as quickly as the explosive force 
could send it. - Thus the explosion of the charge took almost 
instant effect upon the superincumbent atmosphere, and 
expended all its available effort simply in displacing the 
atmosphere and raising the heavy piston. 

When the upward effort of expansion and the momentum of 
the moving piston became less than sufficient to further. 
displace the atmosphere, the downstroke of the piston 
commenced, and the work done by the engine was 
simply that due to the weight of the falling piston and 
to the re-occupation of space by the atmosphere, for there 
was now a partial vacuum below the piston, the cylinder 
being water-cooled and the gaseous products largely 
steam. If the piston had moved more slowly, such vacuum 
would have formed sooner and the effect would have been. 
less. As it was arranged, the heat of explosion was rapidly 
converted inte work, so that despite its many serious imper- 
fections, the free piston engine had a sound basis of action, 
and it is not too late to learn something from it to-day. It 
might be added that. the diagrams of figs. 1 and 2 could 
probably not be obtained where the gas contained more than - 
5 per cent. of hydrogen, for the presence of this gas renders 
ignition so rapid that a slow burning effect cannot well be 
secured. Figs. 1 and 2 were taken from an engine using 
gas from furnaces partially coal fed, containing probably not 
more than 3 to 4 per cent. of hydrogen. 

It is only quite recently that gas engine practice has 
attained the point where serious consideration has been given 
to the presence or absence of hydrogen—an element that 
introduces so many factors into the question. of engine 
design, and even into the very principles of action of the 
internal combustion engine. Just as the rapid combustion 
of hydrogen has led to smoke when burning hydro-carbons, 
so now it intensifies the ignition and compression difficulties 
to be surmounted in the gas engine. 


CONDITIONS OF INTERURBAN SERVICE 
AFFECTING CAR EQUIPMENTS. 


Mr. W. B. Porrer deals with this question in the October 
issue of the Street Railway Journal (N.Y.), with the firm 
hand of one who knows of what he writes. from lengthy and 
wide experience, and he covers so much ground, in so 
concise a fashion, that it is difficult to recapitulate the points 


mentioned in less space than that occupied by his own — 


article. 

He divides interurban roads into three classes, of which 
all are well represented in America, but none adequately in 
this country. As we are on the verge of large developments 
in these directions, it is wise to lay to heart the lessons which 
our cousins have been learning for some years, in order that 
we may profit by them when the time comes. 

The first class is confined to roads built over private rights 
and the country only at fixed points. —_- 
The second class contains roads running along public 
highways and streets in both towns and country, served 
by single cars which stop whenever passengers require. We 
have several lines of this description in England, but our 


speeds do not compare with the speeds obtaining on such 


lines in the States; and we have pointed out on sever] 
occasions that it is owing chiefly to the blighting inflnencs 
of municipal boundaries that interurban routes are not 
more plentiful. 

'. The third class consists of those lines which run over 
private rights of way in the country and become public 
tramways in the towns, thus combining the features of the 
preceding classes. 

To us the second and third classes are of the greatest 
interest ; for, in a country where railways, as the term ig 
understood here, are so much more frequent than jp 
America, all roads within the first class would come within 
the jurisdiction of the existing companies, 

An interurban road can only be run to pay with high 
average speeds, and as, from the nature of the service, stops 
are frequent, the car equipment must be designed with a 
view to rapid acceleration rather than to high maximum 
speed. Averaging stops in town and country, the average 
unbroken run lies between half a mile and one mile. 

On the other hand, if it happens that the total length of 
suburban and interurban line largely exceeds the purely 
urban portion, the average run will be increased in propor- 


tion, and maximum speed considerations should take pre- 


cedence of rapid acceleration, unless the reluctance of our 
authorities to increase speed limits under such conditions 
should force us to take every advantage of rapid acceleration 
as the only method of decreasing the time of the round trip, 

In order to reduce the running time through the towns on 
the way, it might pay to lay tracks for the interurban cars 
only along streets which are less blocked by traffic than the 
mein streets, rather than to run these cars over the urban 
lines, if there be any. 

If an interurban line is worth running at all it is 
essential that it should be constructed with double track. 
Single line with passing places’ both reduces the average 
speed and increases the liability toaccidents. It is an expen- 
sive mistake to think that frequent loops will approximate a 
single to a double line, for the greater the number of loops 
the more the mean speed is reduced, and the more chance 
there is of drivers thinking that they will be able to steal 
another loop, and finding that they meet cars sooner and 
more suddenly than they anticipated. No regulations have 
been framed yet that will detera certain class of driverfrom the 
apparent pleasure of getting a loop ahead of another man. 
The Board of Trade‘is fully alive to this propensity and to 
similar difficulties arising with single-line construction, and 
it behoves promoters of high speed interurban lines, whether 
of the second or third classes mentioned above, to avoid the 
heavy cost of some form of block signalling system which 
the Board of Trade will certainly insist on, by making a 
double line in the beginning. The Kinver Light Railway, 
which, being almost alone, is so often quoted, is a case in 
point. It isa single line with passing places at intervals, 
and we believe that’ the Board of Trade has refused the 
operating company permission to run the cars at more than 
urban tramway speeds until an approved form of automatic 
block is installed. In fact, we heard that the certificate was 
withheld altogether until this was done. 

For the reasons that curves increase consumption of 
energy and wear on rails and rolling stock, besides reducing 
the speed, and on a single line helping towards accidents, 
they should be avoided. as much as possible. A curve of 
143 ft. radius is equivalent to a rising grade of 1 per cent. 
The limit of speed on a curve, according to the author, 
should be equal to the square root of the radius of the curve, 
and this seems to work out at a safe figure for all curves. 

When surveyors have to make a choice between two routes 
on any line, it will be well for them to remember that the 
shorter route, if it involves much grade work, may be the 
cheaper to construct, but may be much more expensive to 
run, than the longer and more level route, for every 1 per cent. 


of up grade requires another 22 lbs. per ton of tractive + 


effort, and acceleration is correspondingly slower ; but good 
rolling country may -be taken as offering the same schedule 
as @ flat road, as the inclines are not severe, and good speeds 
can be made on the reverse sides. 

We are beginning to find out in England that our motors 
have been chosen with little for the weight of 


the car to be propelled, and for the conditions of 
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service. There are very few roads running on which it 
would not be possible to make a considerable saving by 
re-winding the motors for a faster or slower speed, as the case 
may be. 

For the proper determination of motor size, especially on 
long interurban routes, a preiiminary study of the line is 
peeded. It is necessary to know the schedule speed, length 
of round trip, weight of car, and average voltage. These 
are all obtained easily, but it is not such a simple matter to 


aseertain correctly the number and the average length in. 


time of stops per round trip, from which is fixed the average 

length of run without a stop. On this figure depends the 
heating characteristic of the motor. 

Mr. Potter strongly recommends the use of four motors 
ona double-truck car. In fact, he states that, if the grades 
exceed 5 per cent. (1 in 20), or the rate of acceleration 
exceeds 1°75 miles per hour per second, or if there is snow 
to contend with, four motors are essential. 

“ Two-motor equipments may be expected to have an 
advantage in requiring less attention and maintenance, and 
a slightly higher efficiency, but other things being equal, 
four motors of the. same total horse-power rating will perform 
the same schedule with the same weight of train with less 
temperature rise, or perform a faster schedule for the same 
temperature rise, since the total radiating surface of the four 
motors is greater.” 

If the route and climatic conditions are such that a two- 
motor equipment will maintain the schedule satisfactorily, 
it will be found the cheaper equipment ; but, even then, it 
may be that the units required are so large that they cannot 
~ bbe into the allotted space, and four motors have to 

used. 

Wherever four-motor equipments have been tried in 
England they have been given no chance against two 
motors, because they have been made too large, and the 
current consumption has frightened people. It is natural 
to expect a slight increase in the consumption of energy 
over two motors even when the four motors have been 
chosen properly, but the advantages gained on a heavy road 
will be found to outweigh all the disadvantages. 

Interurban service combines very short runs between 
stops in towns, and long runs in between; and, as one 
motor cannot run at its maximum: efficiency under both 
conditions, a compromise has to be made, and motors are 
made, like boots, in so many sizes that no difficulty need be 
ages in getting one to fit the conditions sufficiently 
nearly. 

We have had no occasion to collect currents much over 
150 amperes by a trolley wheel, but in the States the trolley 
has been found capable of collecting 200 amperes at 60 
miles per hour, 400 amperes. at 30 miles per hour, and as 
much as 800 amperes at 10 miles per hour. 

_ The fact that it sticks to the wire at such speeds is suffi- 
ciently surprising. Trolley wheels for such service run to 
6 in, or 7 in. in diameter, whereas we are content with a wheel 
of about 4 in. diameter. 

With speeds up to 60 miles per hour and currents up to 
800 amperes the unevenness caused by the ordinary trolley 
wire ear would induce destructive hammering and arcing, 
80 we do not wonder that the figure-eight section trolley wire 
was evolved, and is now used very largely in America, as it 
gives an absolutely smooth-running surface, 


CORRESPONDENCE. 


Tramear Brakes. 


Mr. Boot sums up well, in the last paragraph of his letter, 
the idea we should have before us in training a motorman. 
“Human nature is sure to do the thing which it is most 
accustomed to in an emergency.” Referring to some 
previous remarks of mine, another correspondent mentioned 
“instinct.” But I did not use the word instinet. Instinct 
We have obtained during the process of our evolution by 
natural selection. But as tramcar driving did not in any way 
affect natural selection, instinct does not cause us to do the 
right thing in the case of a tramear emergency. 


We have, therefore, to allow habit to make us do what 

instinct would make us do in less artificial surroundings, 
namely, the right thing. The advantage of teaching drivers 
the exact working of a car is a doubtful one. It may 
occasionally be possible for a man who either is naturally a 
mechanic, or else has been trained as- such, to save the loss 
of a journey by small repairs to his car. But a man of this 
stamp is not likely to be obtained at the wage usually paid 
toa motorman. On the other hand,a man who has no 
natural mechanical skill, and only the short training in 
mechanics that it would be possible to give a motorman, 
would be more likely to do harm than good if he started to 
tamper with a car. 
_ If the motormen have been thoroughly trained to use 
their brakes and controllers properly, the repair department 
should be able to send the cars out in such condition that it 
: oe a common occurrence for a car to be brought in during 
the day. 

The motormen and the repair department should have 
entire confidence in each other. 

The motormen should be able to feel that the cars are 
only sent out in reliable working order, and the repair 
hands should be able to feel that the cars are not unfairly 
handled on the road. 

A great disadvantage of allowing motormen to do any- 
thing to the cars, is that blame for a fault cannot be placed . 
on any one individual. 

We have recently started a system for overhauling cars 
here which is, no doubt, used more or less in many other 
places. It has made a marked difference in the cars brought 
in for repairs during running hours. 

All cars that have been in service during the day are over- 
hauled each night. Controllers, brakes, trolley heads, sand 
gear, lamps and bells, are inspected every night. Other 
portions get inspected in turn at what are considered the 
necessary intervals, Each man has the same portion of a 
car ‘to inspect each night, during the fortnight he is on 
night shift, so that the condition of the portion of the 
equipment allotted to him shows the result of his work 
at the end of his fortnight. The men are a good lot and 
well up in their work, and this system seems to give them 
more interest in their work. 

For instance, in the last two months there has been only 
one case of a controller requiring attention during the day. 

A motorman can be taught to handle his controller with- 
out having to move a car. He can either be taken on toa 
car in the shed and the current cut off at the canopy 
switch, or a few controllers can be fitted up for teaching 
purposes. The barrel and mechanism of these controllers 
should be exactly similar to those on the cars. The contacts, 
however, need not be so heavy. These could be connected 
to a row of lamps down the front of the case, one for each 
notch, so that the instructor could see how the learner was 
using his controller. Several men could be taught at once. 
They would be kept on for a time putting on current. notch 
by notch, and then cutting off. As they kept doing this the 
instructor would keep glancing along at the lamps, and 


~ could pick up any man who stopped between the notches or 


did not stop long enough on them. Various exercises could 
then be given them, and no man would be passed on to 
handle a live controller until he had shown that he would 
treat it properly. A man who handles a controller for the 
first time on, a car in service is bound to give the repair 
department some work to do in overhauling it. | 

I think a little training of this kind would be more useful 
for motormen than cleaning or repairing. 
H. B. Phillimore. 

Corporation Electricity Works, tei 
Southend-on-Sea, 

- December 8th, 1902. 


New Single-Phase Alternate Current Motor. 


In my letter dated October 28th I gave you to understand 
that I would shortly be in a position to publish some results 
of tests on the latest, and I now think final, type of my new 
single-phase alternate current. motor. I am to-day in a 
position to redeem at least part of that promise.. The motor. 
under test was designed to give 3 B.#.P. at about 1,500 


n such 
several 
erm ig 
i 
within 
high 
, Stops 
“imum 
gth of 
ropor- 
pre- 
f 
litions 
ration 
urban 
it is 
track, 
a 
nate 
loops 
steal 
have 
ym the 
hether 
id the ae 
which 4 
ase 
rvals, 
od the 
matic 
Was 
on of 
ve of 
cent. 
ithor, 
3 
the 
good 
edule 
peeds 
otors 
of 


974 | THE! ELECTRICAL: “REVIEW? (vor No: 1,207, 12, wae 


revolutions per minute when supplied with single-phase'cur- 
rent at 110 volts and 50 cycles.’ In order to allow of*a 
correct appreciation of its performance. I may add 'that the 
diameter of the revolving portion is 84 in, and ite .width 
34 in. measured over laminations. These dimensions will, 
I think, be found to closely correspond to those of a good 
asynchronous. single-phase motor of the same power and 


The starting torque and the possibility of varying the 
speed were more particularly investigated, the conditions 
under normal load having been previously tested on an older 
type and found satisfactory. 

It was possible to run the motor at no load at any speed 
from zero up to just over 2,000 revolutions per minute, and 
I have no doubt that by suitably choosing the proportions a 
still wider range can be obtained. The motor can be very 
easily and almost instantaneously reversed. When loaded 
the speed can also be adjusted. Te 

No wattmeter readings were taken, as I could not get a 
suitable instrument in time; the power factor, however, 
seemed to be exceptionally good, as estimated by the amount 
of current taken by the direct-current motor driving the 
alternator, and from previous tests I have no doubt that it 
will be found ‘to be equal to unity, at any rate for all loads at 
normal speed. Nota single feature in the least objection- 
able has so far been discovered. The appended table 
shows the value of the starting torque as measnied on-the 
circumference of a puiley 8 in. in diameter. - In-order to 
avoid possible errors due to spring balances, the motor was 
made to lift dead weights. The figures in the column 
headed “u.p. at starting” have been obtained by assuming 
the torque measured to be exerted at the normal of 
1;500 revolutions per minute. The normal running{torque 
on the circumference of an 8 in. pulley for 3 B,H.P. ab 1,500 
revolutions is = 31°6 Ibs. 


— 
110 29 (84s 51 
105 54 89 56 ; 
110 99 114 -108 . 52 


It will be seen that 114 Ibs. pull is by no means the limit, 
since the torque is still sensibly proportional to the current. 
I may add that the starting arrangements are of the simplest 
description and absorb no power, when only normal torque is 
required, an ordinary two-pole or single-pole switch is all 
that is necessary. 

Val. A. Fynn. 


[The results set forth by Mr. Fynn are exceedingly in- 
teresting, and appear to give promise of a great step forward ; 
it is unnecessary to emphasise the enormous importance to 
the whole industry of the introduction of a variable speed 


single - phase motor with large starting torque and high 


power factor.—Eps. Rev. ] 


A Remarkable Lightning Conductor “Earth.” , 

A few weeks ago I was asked to examine the lightning 
conductor of a church, the earth connection of which I had 
previously tested for resistance, and found it to be over 
2,000 ohms. 

On excavating I met with a connection (or rather. discon- 
nection) of a kind which I have never before seen, and 
therefore had the accompanying photograph taken. 

The conductor, with its “earth,” was erected in 1880, and 
the latter had not been disturbed in the meantime. 

-- As will be seen from the photograph, the copper rope 
been lead into a small circular chamber. This “earth 
chamber,” which was perfectly dry, and situated about 6 ft. 
from the tower, measured 2 ft. 3 in. in diameter, and 3 ft. in 
depth; it was built of oddments of Bath stone (not cemented 
together), and left hollow, and was covered with wood, 
which by now had become thoroughly rotten and hidden by 
; 
: The copper rope was composed of seven strands, each of 
_ 7/18 from the tower to the ground level. From the ground 
level to the hole it was reduced to five strands, and conveyed 


in an earthenware pipe through a hole in the top of { 
chamber, where it was fixed with a brass saddle. From ie 
support the strands were spread out separately, and in‘ such 
manner/as to’suggest that at one time the! chamber 
tained water, although the pipe containing the rope was not 
used for'drainage purposes. 
On reference to the photograph, it will be noticed that there 
are more than five strands spread out in the chamber. _ This 
is accounted for by an additional short length being twisted 


Remarkascte “ Connection. 


in with the others, as though to increase ‘the number of: 
Eight inches below the bottom of . the chamber—which 
was not lined with stones—I came upon a piece of wood, 
which, on being tapped with a spade, gave a hullow: sound, 
This, L was informed, was probably the lid of a coffin. . | 
‘4 If this were so,.it is difficult to understand. how water 
could ever have. been stored in the chamber; yet, there can 
be no other explanation for so extraordinary an .earth con- 
e 


_ E.G. Tillyer, A.M.L.E,E, 


Edinburgh Eleetricity Works. 

I notice in the Review of December 5th an 
article on the Manchester electricity undertaking. This 
refers to some of the Edinburgh figures, and states that the 
price for public lighting has -been increased, tut this is not 
the.case. The price has for the last two years been £13 
per lamp per annum, including all costs. 

Frank A. Newington, 

‘Resident Electrical Engineer. 
Edinburgh, December 9th, 1902, 7 


Single-Phase Electric Railways. 


_ We think it possible that the remarks which Mr. Swin- 
burne made on the subject of electric railways, in the able 
address which he delivered before the Institution of Electrical 
Engineers last Thursday, may-tend to cause some miscon- 
ception in the minds of thoge,memberg,of the profession who 
had the good fortune to be present, for which reason we 
venture to'address you on. the subject. 

- Mr. Swinburne, ia referring to this question, very properly 
pointed’ out, on the one hand, the particular suitability of 
single-phase alternating currents for working long railways, 
and, on the other hand, the difficulty of obtaining a variable 
speed by the direct employment of single-phase motors. To 
overcome this difficulty, he proposéd the use of speed-reducing 
gear‘on'the Cataract system, “This, we believe, is well known 
to mechanical engineers, and has been tried for motor car 


and other purposes, but withdut’ success. “It is proverbial 


— 
that 
que 
re por 
cane 
hyd: 
om 
sulp 
bron 
cent 
cell. 
j 
imp 
ions, 
} ‘ the 
> cell 
mea 
hyd 
3 
tcrit 
app! 
A 
reve 
alon 
cons 
Pi 
He 
hour 
3 y 
recti 
the 
the 
in w 
M 
expe 
acu 
Mr. 
larg: 

4 
prod 

mee 
i recti 

read 

: 


‘the fact that reversal of the 


Vol. 51. No. 1,307, Ducuwezn 12, 1902.] THE ELECTRICAL REVIEW. 


that the quest of a satisfactory mechanical speed-reducing 
has for many years engaged the minds of a large 
number of mechanical engineers, not only for motor cars, 
put for transmission gearing for other machines, and if that 
quest has not resulted in the employment, even for small 
powers, of the Cataract system, with its cylinders, pistons, 
stuffing boxes, valves, eccentrics, connecting rods, bearings, 
&e,, it would appear that, there is.even less hope for it in the 
case of such large powers as are used for electric railways. 

It occurred to us as strange that the President did not 
direct the attention of the electrical profession to the work 
hitherto done by Ward Leonard and others in providing means 
of varying the speed elecfrically, and to the possibility of 
still further improvements in -this direction. _ But it is to 
be remembered that the President particularly stated at the 
opening of his address that it was his intention to prophesy 
not what ought to be done, but what ought not to be done. 

Geipel & Lange. 


L- Westminster, December 9th, 1902. 


PHYSICAL SOCIETY. 


Ar a meeting held on November 14th (Prof. S. P. Thompson, 
President, in the.chair), a paper on “ The Theory of the Aluminivm 
Anode,” by W.W.Taytor and J. K. H. Inawis, was read by Mr. 
Incuis. Aluminium is very slowly acted upon by dilute sulphuric 
acid, even at moderately high temperatures. With dilute bydro- 
thioric acid the action is violent, and it is found that if a little 
hydrochloric acid or soluble chloride be edded to dilute sulphuric 
acid, the action is as violent as with bydrochloric acid of the same 
concentration. It has long been known that, when an aluminium 
electrode is employed as anode in a solution of a sulphate or sul- 
phuric acid, there is a very great resistance offered to the current, 
and that this resistance is due to a film which separates the elec- 
trode from the solution. If the aluminium is the cathode, or if 
other acids are substituted for sulphuric acid, this great resistance 
does not exist. It seems probable that the two phenomena are 
related, and that the film is also the cause of the slow action of 
sulphuric acid on aluminium. — The influence of potassium chloride, 
bromide, nitrate, acetate, chlorate, and thiocyanate in various con- 
centrations 'was investigated, and the authors conclude that the 
presence of certain ions enables a large current to pass through the 
cell, The reason seems to be that the film of aluminium hydroxide 
with which the anode is covered is permeable to certain ions, but 
impermeable to others. The-anomalous behaviour in sulphuric acid 
would then be due to the impermeability of the film to the SO,’ 
ions, and also to the Al ions. This explanation is in accord with 
potential difference acting upon the 
cell immediately causes a current to pass, the film being permeable 
to H: ions. The theory is confirmed by a series of experiments, in 
which the peculiarities of the aluminium anode are reproduced by 
means of a platinum anode coated with a film of aluminium 
hydroxide. 

Dr. Lruraxopt said that the lires of explanation were probably 

correct. 
_ The Cuarrman called attention to one of the experiments de- 
tcribed in the paper, in ‘which a potential difference of 50 volts 
applied to a cell with a membrane of aluminium hydroxide 
between the electrodes produced a current of 0°07 ampere, and 
asked what the current would bave been if the voltage had been 
reversed, 

Mr. Campsete said that if an alternating E.M.F. of small magni- 
tude was applied to the electrodes of a cell consisting of two 
aluminium plates immersed in strong sulphuric acid, the electro- 
static capacity of the cell was large, but if the E.M.F’. was increased, 
the capacity fell considerably, and then did not recover on reducing 
the applied E.M.F. till the cell had been allowed to rest for some 
considerable time. He asked for an explanation of this phe- 
nomenon. 

Prof. Ayrton asked the authors whether the rectifying power of 
an aluminium anode was a question of resistance or of E.M.F. 
He said that if an aluminium anode and a lead cathode were placed 
in a solution of Rocbelle salt, and an E.M.F. applied for about an 
hour, it was then impossible to send a current through the cell uven 
by increasing the E.M.F. to 120 volts, If such a cell were used asa 
rectifier, a black deposit was formed on the aluminium plate, which 
remained constant in weight. If a direct current was sent through 
con cell, a white deposit was formed, and the aluminium plate lost 

weight. 

Mr. Tada in reply to the Chairman, raid that, in the particular 
experiment referred to, a reversal of the E.M.F. would have given 
a current of about 30 amperes. In the experiment mentioned’ by 
Mr. Campbell, the explanation might be that when the E.M.F. was 
large, the ions could permeate into, the interstices of the film, and 
produce an effect corresponding to a diminution of electrostatic 
capacity. He thought that the power of an aluminium anode as a 
rectifier was dué to increased resistance, and not to back EMF. 

A paper on “4 Determination of the Ratio of the Specific Heats at 


Constant Presswre and at Constant Volume for Air and Steam,” was - 


teadiby Mr, MackowzRr. The method employed in this paper is 


similar to that used by Lummer and Pringsheim, and consists in 
allowing the gas under investigation to expand adiabatically, and 
measuring the lowering of temperature caused by such expansion. 
The author's value for the ratio of the two specific heats in the case 
of airis 1401. The. results for-‘steam, ‘deduced from two series 
of experiments, were 1°307 and 1:301, 

Prof. CaLLENDaR congratulated the author upon the good agree- 
ment of the results of a difficult éxperiment. 

On November 28th: (Prof. 8. P. Thompson‘azain in the cbair), 
Prof. Perry read on Slide-Rule for Powers of Numbers.” 
In 1895 Prof. Perry made slides to assist in computing m”, where m 
and n are any numbers; he has recently found that the method is 
very convenient and sufficiently accurate for gas and steam-engine 
work. “In ihe rule exhibited, the D line is replaced by a scale such 
that the distance from the mark 10 to the mark m represents log 
(log m) to the same scale.of measurement as that to which the dis- 
tance from 1 to. on the C scale represents log ». The values of 
m range from 2-to 1,000, and those of n from 1 to 10 or from 1 to 
‘1 used backwards.: The author showed Low, with one opera- 

tiov, the rule conld be used to find the value of m", m", and the 
logarithm of any number.to any base. If the answer on scale D is 
lesa than 2 or greater than 1,000, or if the exponent » is negative, 
indirect methods involving two operations are n . The 
use of the log log scale was described by Roget in 1814. 

Mr. HAppison called attention to a further addition—the intro- 
duction of a log (—log) scale, which increased the range of the 
instrument. by. making it possible to deal with numbers from a 
small fraction upwards, with the exception of an unavoidable gap 
near unity. It also made it possible to directly evaluate a quantity 


like a~". The proportionate accuracy was exactly that which was 
justified in dealing with experimental numbers liable to a per- 


centage error. 

Prof. raid that the- slide-rule exhibited by Prof. Perry 
would be useful for people constantly engaged in raising numbers 
to strange indices. wR 

Mr. Boys remarked that the device employed by the author for 
dealing with powers of numbers was perfectly well known, and the 
log log scale -was usually referred to as the P line. He admitted 
that the P line was not so much used as it shouldbe, and hoped 
that the paper would serve a good ag se in drawing attention to 
it. He thought, however, that working with gas and steam 
engizes Lanchester’s role eminently suitable for dealing with 
cases in which numbers had to be raised to fractional indices. He 
disagreed with Prof, Perry in his assertion that the ordinary D line . 
was less used than the others. 

Prof. thought it would be better to preserve the D 
line, and replace the C line by the log log scale. 

Mr. Cooper supported Mr. Boys and Prof. Greenhill with refer- 
ence to the D line, and said he thought it ought not to be abolished. 

The Cuainman said an exponential rule was a very useful thing 
in dealing with some of the calculations connected with alter- 
nating currents. 

‘Prof. H. L, Carnenpar exhibited a “ Lecture Experiment for the 
Determination. of the Mechanical Equivalent of Heat.’ The experi- - 
ment- was-carried-ont with a modified form of the apparatus 
exhibited and described by Prof. Callendar at the meeting of the 
Physical Society held on June 20th, 1902, The value of J deduced 
from the experiment was 4:22 joules per calorie. 

The CuarrnMan expressed his interest in the apparatus and the 
pee ar gm and taid that.a few years ago he would have been sur- 
prised at the possibility of determining J in 10 minutes, He 
thought, however, it was more surprising that it was possible. to 
determine in front of an audience temperatures to within ,3,° C. 
This had been rendered possible by the introduction of the platinum 
thermometer, and he felt that Prof. Callendar had had a large share 
in bringing that instrument to its present state of perfection. 

The Society then adjourned until December 12th, 1902. 


THE USE OF SPECIFICATION FORMS IN 
DESIGNING DYNAMO MACHINERY, AND 
THE DESIGN OF A ROTARY CONVERTER. 


By H. M. HOBART. 


(Concluded from page 930.) 


THE next four sheets, 17, 18,19 and 20, are devoted to 
losses and heating in armature, commutator, collecting rings 
and field spools respectively, and they are arranged in a 
uniform manner, the calculation of the losses occupying the 
upper balf of each sheet, and the lower half conteining the 
corresponding heating calculations. These four sheets give 
all the data required for making the ¢fficiency calculations on ~ 
sheet 21, wherein are. set forth, in clear groupings, the 
variable and the ‘constant losses, this arrangement facilitating 
efficiency calculations for different loads. 
Calculations for the binding bands, and relating in general 
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to the" peripheral; centrifugal forces, are arranged on sheet 


22. 


|. Sheet 28 contains a list of the materials entering into the 
construction of the various parts, and the following two 
sheets, 24 and 25, give data relating to weights and costs. 
These aré, for the illustrative example, only partly filled out. 
The series concludes with three sheets, 26, 27 and 28, con- 
taining some of the curves employed in the calculations, 
- thus effecting a saving of time, and a definiteness as to the 
underlying assumptions, not otherwise readily obtained. 


constants, and for losses and heating, and perhaps also 99 
with reference to the peripheral centrifugal stresses, 
much discussed subject of sparking often calls for com. 
parison of many machines, and for this purpose a report, 
made up exclusively of the calculations on sheet 11 for a 
number of machines, is extremely instructive and valuable, 
The responsible designer can hardly ever personally make 
the calculations, but by the use of these sheets, he can 
quickly scan the design, and detect deviations from hig 
instructions. This alone amply justifies the entering up in 


user XVIL XIX. 
Losazs. a B D Rove Losszs. a D 
Corpse Loss. Normal brash thickness... 
“Resistance of the winding from + to — at 60°C.~-ohms | “0052 Laagth of brosh contact 31 
Resultant amperes in winding —es rotary conv.—(P.7.—1) | $90 Crom-eection of the contact surface per 
Watts lost in armature copper at 60°O. Nawber of rings... ox» | 6 
Number of brushes per ring | 
Weight of the armature tecth—kilogrammes_... |_16 Total contact surface of all brushes 34 
Weight of the armatare core—kilogrammes ... ... | ser | 485 
Total weight of armatare leminations—kilogrammes ... | 108 Amperes per eq. centimetre of brush contact surface... | 18 
() Apparent fin density in the teeth—bilolines ..., ... | _() Diameter of the collector rings—centimetres | 
Corrected finx density in the teeth—kilolines 21°3 Revolutions per second | 
Flax density in the core—kilolines | 130 Peripheral speed of the collector ringe—~metres per sec... | 15 
per second ... (c)| > Brash pressure—kilogran.mes per eq. cm... 
10 ate 6 Resistance per square cm. of contest surface 0-02 
Watts lost in iron per Kilogramme ... 22 Brash contact resistance per ring... "00088 
Total core loss (estimated)—watts _... | 2400 Volta drop st brush contact—per ring 36 
Total core loss (observed watts pies = loss at brush contact—per ring 157 
Friction Losass—(Bearing and sir frietion) Total loss at all the brush contacts 940 
Bearing friction in per cent, of ... 75% 
Bearing friction in watts ae 3 
Air friction in per cant, of ontpat | “25% 43 
Air friction in watts... | 950 65 
Amuarons 1870 
Armature copper loss. | 1800 
Armatare iron les | 2400 
Total armatare loss | 4200 
length of the winding (Gecimetrs) Total width of the collector rings (. 
Peripheral surface (eq. decimetres) 20 Cylindrical eurface of the rings (eq. dm.) ... | 29 
Watts per square decimetre of peripheral surface... |_ 34 Peripheral spesd—metres per second 10 
Number of ventilating ducts... Watts per oq. decimetre of cylindrical surface... | 54 
Axial length between adjacent ventilating dnote (mm.)| 90 ‘Temp. increase in deg. Cent. per watt and per eq.dm. . 
Width of cach ventilating duct... ... .. 40 Total temp. increase of the cylindrical sarface ... | 48° 0. 
Peripheral speed of the armatare—metres per seeond ... | 96-5 After attaining constant temp es Bs 
Temperatare inc. per watt per oq. dm.—by tb a Corresponding number of hours run at fall load... ... | — 
‘Temperature ino. per watt per oq. dm. by mena’t. of resis, | 3-2 
Total increase by tb 97°C 
Total increase by measurement of e 
After attaining constant temperatare ? ... | Yas. 
Corresponding umber of hours rup at full load ose 
Sroot. Corban Lossxs. A D 
Watt loss at 60° Oent. per abunt spool... | 108 
Suxer XVIII. _____ Watt loas at 60° per series spool... 
Comevtatos Losszs. 4 B D Total loss in all shant 840 
Length of brosh contest are (mm)... | 198 copper Jom Cenk, 
Number of brushes per pole ose ove 10 
Contact surface of all positive brashes (equarecma) —... | 168 ‘Total cylindrical surface of all spools 84 
Current strength of the machine... | 883 ‘Watts per ag. decimetre at 60° Cent. 
Amperes per sq. om. of brosh contact urface ... ...| i of the armatare (metres per se.) | 265 
(-) Resistance per sq. cm. of brush contect surface (ohms) ...| 02 ‘Temp. increase (degs. Cent.) per watt per oq. dm. by 4 - 
Brash contact resistance (positive plos negative)... _... | “0084 Total temperature increase by th 
Voltage drop at Lrash contacts (positive plus negative)... 20 ~ ‘Temp. increase per watt per eq. dm. by resistance on | 55 
j *R loss at brush contact (positive pins Begative)... +. | 1670 ‘Total temp. increase of the shunt spools by res, meas’t ... | 55 
Total contact surface of brasbes (positive plus negative) ... |__336 Total temp. increase of the series spools by res. mens’t ... [Vo series) 
(kilogrammes per cm.) see ‘After attaining constant temperature? ... | 
Total brush pressore—kilogrammes Corresponding number 
Effective component premore—kge 
Revolutions per second ces | 38% Voltage across shunt plus rhecstat at fall 120 
Peripheral speed of commutator in metres per second | __19 ~Amperes in shunt at fall | 98 
Brush friction in ki second... 190 Resistance of shunt plus rheostat at 60° Cent. ... | _12°9 
Brush friction hoes in watte (9°81 watta == 1 kg.-metrepersec.) | 1860 Resistance in shunt at 60° Cent. ... | 
Total c* loss at brush contacta—watts ... ase | 1670 Resistance in rheostat at 60° Cent. ose 82 
Allowance for stray 900° Watts loat in shunt rheostat stfull load and 60° Cent, ... | 280 
Total commutator lowe—watte | 8780 Resistance of the entire shunt rheostat all in... 
Current in series diverter rheontat 
Commctaton Tempxratune Resistance of series winding at 60° Cent. we 
Resistance of diverter rheostat at 60° Cent. 
‘Watts lost in diverter rhecstat at 60° Cent... ose \ 
surface of decimetre 60 
Peripheral speed of etres per second | 
Watts per square decinietre of cylindrical surface... ... | 62 
: Temp. increase in degs. Cent. per watt and square decimetre 
eee ee ae the printed specification form of almost every step in the 
Corresponding number of hours run at fall led... ... | — calculation, as the assistants, finding it far quicker to foliow 
mais along from item to item on the specification itself, refrain 


Tt will be objected that this arrangement of sheets 
involves much repetition, and this is certainly the case, as it 
has been so planned that the calonlations on each sheet 
shall be fairly independent and self-contained. For it very 
frequently occurs that the special subject of, say, commu- 


tators, comes up for consideration. This w 


sheet 7 for mechanical dimensions, 11 and 18 for 


from making calculations on separate sheets of paper, and 


when modifying their calculations as the study of the new 
machine proceeds, are much less likely to commit one error 
after another, as so often happens by other methods. ” 
Unfortunately, also, the exigencies of the work often requite 
assigning important designing work to inexperienced men, 
and in such cases facility in designing is far more quickly 

uire acquired than by any other method known to the writer. 
tasking ‘fhe presence of the complete set of sheets by no means 
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bis necessitates calculating every constant, and this would 
vort, rarely be done, even for final designs; but fairly complete 
or a calculations are very desirable, as they often disclose 
Je, ted difficulties and objections which are otherwise 


nake discovered too late. And after all, if a machine is worth 
being built, it would seem to be short-sighted policy to refrain 


slightly different. conditions, or to ascertain the most 
desirable modification to make in the design for meeting 
these special conditions, This work is greatly facilitated 
when one has on file complete specifications; one merely 
runs through the calculation in. a parallel column. Very 
many firms, however, in such a case, either have to make a 


can 
his 
in 
P Cumar Suser*XXIIL 
at 60° Crxt. D A B D 
w Waits lost in armature copper... ... 1800 Spider Cast iron 
Watts lost at the bragh contact res. et the commatatct 1670 Conductors... Copper 
Stray losses in by uparking and carren‘s Wedge or strip Fibre 
in short-cirenited cols... ... 800 Insulation on conductors Varn. fabric 
Waits lost in collector rings st brash contact suface... | 940 Slot insulation ete Sie Paper 
Brush friction loes st the commutator | 1860 Binding bands on the core... Phos. 
Brneli friction loes at the collector rings Binding bands over the end connéctions Phos, 
Friction loss at bearings Commutator. Segmente Copper 
Watts lost in shunt winding ... 840 Spider and clamp rings... rom 
_y__ Watts lost in series winding ... series) Tnsalation between segments... Mica 
@ Watts lost in shunt 280 Tnsulation on spider and clamp rings... | alice 
Watte lost in series diverter rheustet ... ... | Nome Courector. Rings... | Cast trom 
Total of all lowes... ave | 11620 Connections to cillector rings 
Outpat at full joad—watta... ane | 100000 abe vag | Cust trom 
Input at full load—watts ... | 211620 Insulator between rings Air 
Commercial efficiency at fullload... 896 Insulation to the spider... Mica 
Commercial efickency st fall lod... | 888 
Commercial efficiency at fall load | 860 Pole shoes* ... . | Cast tron 
Commercial efficiency at} fulllocd ome | 272 Magnet cores.» Wre' 
motors—watts consnmed at no load... 7300 Magnet yoke... | Cast iron 
: Amyeres at no lod (per ring)* 30 Spool, body see 
Cunacreristic Losses. Tosulation on the flanges... 
Ingnlation of the sgries conductor... +++ a3 
(a+b+¢ +d) = constant lms ...  .. 7010 Insulation of the.shunt conductor ... ze 
+2 +y + 2) variable lomes | Insulation besween the layers of the series winding 3 
Insulation between the layers of the shunt winding 
Hore tan 30 ving 10 the extent to which Bi for collector 
i Sauer XXIL 
leagth of tara of arm, winding (omn) 
‘Total number of turns in arm. winding Suner XXIV. 
Total length of armature condo {ema.) ... 31000 
Cross section of arm. conductor in sq.ctas. ... ...| Wricets or raz Evrzcrive B D 
Weight of armature in BSS 82 _ (Kilogrammes.) 
External diameter of armatare in centimetres =p ... | 673 
Revolutions per minute | 700 — 
Cent’l force per kg. of coppers=0"00000559 pn? (in kgs.) | 210 = 190 
= "ica insulation in the commutator... | 
foree on armature ) | 11000 Coll 
; Armatare peripheral surface (in dma) se | 70 ring. metal_ (coppers 
 Uentrifagel foreo per ag. dua, of arm, peripheral surface | 167 
Armature diameter x armature length (ia aq. dma.) ... | 222 = 
‘Total strain on armatme binding bands side) | 1740 150. 
Permissible strain pér nillimetre (kgn) elective moterial (cast, mien ond ether 
Crom scction of the binding bands (oq. mam)... ... | 200 material per Kilowatt 
Diameter of the wize of the binding bands(mm.) ...| 20 Brecirio Costs oF Tae Errective MaTsaiis, 
Number of wires: | (Peace per Kiogramms) 
Number of bands of wires 4 Armatare 3 
C ) Number of wires por band sss ses 16 or copper 
No. of bands over the end connections ou the commr. side 2 Collector ring metal ‘se | 30 
No. of bands over the end. counections on the rear side 2 Laminations for armature ... oe ie a ie 36 
3 
External dia, of the commutetorinoma=D... 48 Mica es ee 
Oenfl. foe, per kg. of comm, sega. = 0°00000559 on*(in kga) | 150 
Peripheral speed in metres per second ... 19 
Amature copper... doe 
A amall band 10 tans of 1 mn. wire—nolt included in Spool copper yh | 2160 
embedded winding egaine! — 
from expending an additional couple of sovereigns, which Tol 908 
the represents the outside value of the time of the average ——— ene ne 
_ assistant in working through the specification as a perma- 
-hent record of the completed machine. In the preparation Weight of materials in per of the weight 
of a set of working drawings for a dynamo or motor, the 
time of two or three draughtsmen for a couple of weeks or he total conte for materials... 
aie More, and a good deal of the time of an engineer for an $a ee ee eG 
ode equal period, is required, but it’ has generally been con- = ‘ 
aa sidered that the electrical and magnetic calculations are not 
ae nature to justify more work than that represented by a : 
few sheets of more or less superficial calculations, and the 
taal data of these calculations, of which any permanent record - mental estimate from lack of the necessary time or staff for 
‘iter. is made, are still more meagre. A great part of the workof figuring out the constants of their standard machine, or, 
eans most designing offices consists in ascertaining what a given even when they have the time, the labour and inconvenience 


machine will do if reproduced without change to meet 


_ is far greater than when a complete file of calculations is 
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available for all the designs they have made. Then, again, 
in working out lines of machines, calculations arranged in 


Wrreats, A B 0 


Surer 


D 


Shaft 


Mica insalation between ments 


weight of polo shows sad yobs ».. nis 


~~ chant copper on 


Series copper... 


Suter XXVIL 


10 


Kiloiines per square centimeter 
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© 6 20 30 40 50 60 70 80 90 100 110 120 


Ampere-turas per centimeter 


Fic. 3.—Sarcuration Curve For Cast-Igon. 


Kilolines per square centimeter 
~ 
s 


Kilolines per square centimeter 


very valuable for reference. In designing a new machine, 
one generally works it along roughly in the first column 
until enough undesirable features have appeared to show the 
way clearly to a better design. This is begun in the adjoin-. 
ing column, and gradually a correct design is evolved. It 
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Fie, 1.—Saturation Curve For ForGInags aND SHEETS FROM 


anp STEEL. 
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‘Ampére-turns per centimeter 


Fic. 2.—SaturaTion Curve For 


is by no means the intention that one should begin on the 
first sheet and calculate steadily throngh to the last. One 
works at will at whichever portions and in whichever order 
appears to one most rational or natural; in fact, one of the 
main advantages of such a complete specification is to 
relieve the mind of a maximum of strain and annoyance; 
the cost of printing the sheets is comparatively trifling, and 
it is a great relief to feel certain of finding provision made 


for every contingency. 


It is believed that such specifications should be very useful 


2 + 
« 25 25 7 4 
7 24 > 4 
i 
20 22 24 26 28 30 32 200 400 600 800 1000 1200 1400 1600 
Uacorrected tooth deasity in Ampere-turns per centimeter 


Fic. ror 
“Cornrecteo Toots Densrry,” 
JROTIONS. 


parallel columns jead to much more satisfactory resulte, and to manufacturers, to consulting and designing engineers, and 


Fic. 5.~—Curve or VaLugs ror THe Hicu 
Densrrizs Occusrina ys Armature Pro- Losszs, 


Watts per kilogram 


such tabulated arrangements for numbers of machines are _—to technical institutions, 
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LEGAL, 


Sanpown Gas anp Coxe Co. v. Istm op Wiaat Exgoraric 
Licut anp Powsr Co. 


A pxcision of considerable importance to electric and other com- 
nies was given by Judge Percy Gye at a recent sitting of the 
Tale of Wight County Court. The Sandown Gas and Coke Oo. sued 
the Isle of Wight Electric Light and Power Co., who are the sole 
moters of electrical works for public lighting in the island, for 
£22 odd, the’ price of 110,000 cubic feet of gas, estimated to have 
escaped from the gas company’s main through a service pipe having 
been fractured, it was alleged, by a pickaxe used by one of the 
defendant company’s workmen when excavating the road at San- 
down for cable-laying. The gas company’s complaint was that no 
notice was given to them of the damage having ‘been done to the 
pipe, with the result that they did not discover the leakage until 
six months after the electric cable had been laid, hence the great 
loss of gas. The electric company admitted havirg paid for the 
damaged pipe, as they were in the habit of paying all small claims 
of that sort to avoid bother and friction, but they repudiated 
liability for loss of gas, submitting that they had discharged their 
legal obligation by giving due notice of their intention to break up 
the road and thus affording the gas company the opportunity of 
‘exercising their powers of stperintending the works to see that no 
damaged pipe was allowed to remain. Contributory negligence in 
failing to exercise. those powers, it. was submitted, precluded the 
company from recovering for loss of gas; but his Honour said 
he could not accept that view.. He had, he said, come to the con- 
clusion, though not without some doubt, that. the Electric Light 
Co. were responsible for the damage and loss, and he therefore gave 
judgment for plaintiff for £15 and costs. The defendant company’s 
solicitor said that as far as they knew, the case was unique, and as the 
decision was a serious one for them and other companies, he asked 
leave to appeal. His Honour said he would consider any point 
submitted in writing. 


Sates Co. v, County or Lonpon anp Brusx Co, 


Tm Sales Co. of Wilson Street, E.C., claimed £20 damages from 
the defendants for failing to supply electric light within time 
arranged by contract. Plaintiffs had in consequence to introduce 
gas lighting, for the cost of which they now claimed. Defendants 
pleaded that it took a long time to obtain the necessary permission 
from the Shoreditch Borough Council, but Judge Lumley Smith, at 
the City of London Court, found that there had been unreasonable 

“delay, and awarded plaintiffs 10 guineas with coste, refusing leave 
to appeal. 


ConsvuntTants In Court, 


We are indebted to the City Press for a report of the following 
most interesting litigation between two firms of consulting elec- 
trical engineers. The action was heard in the Lord Mayor's Court 
on December 5th, before Mr. Bosanquet, K.C., Common Serjeant, 
and a Jury:—Messrs. Harrap, Hewitt & Duflield, consulting 
engineers, 5, Budge Row, sued Messrs. Stevens & Barker, electrical 
engineers, Maidstone, for £50, which, it was said, the defendants 
had agreed to pay in consideration of the plaintiffs refraining from 
competing with the defendants in obtaining the post of consulting 
engineers to the Maidstone Corporation. The plaintiffs did refrain 
from such competition, and the defendants obtained the position. 
The defendants denied making such an agreement, and said that, if 
made, it was an illegal contract, and against public policy. Mr. 
Blackwell (instructed by Mr. Bulbeck) was counsel for the plaintiffs, 
and Mr. Lewis Thomas (instructed by Mr. Paterson) for ‘the 
defendants. Mr. George Thomas Harrap, member of the plaintiff 
firm, said that in April there was a project on foot by the 
Maidstone Corporation for an installation of electric light. An 
interview took place with Mr. Stevens, of the defendant 
firm, who said he thought that their firm had every prospect 
of securing the appointment of consulting engineers to 
the Maidstone Corporation. It- was said that the engineer's 
scheme then under consideration would not be proceeded with; 
that they had a number of friends upon the Council; and that 
if the plaintiffs stood out they (defendants) would secure the posi- 
tion. He (witness) said they were not anxious about it, and, as 
they had a great deal of work on hand, they would be pleased to 
assist the defendants. Mr. Stevens then stated that they would 


give the plaintiffs a retaining fee of £50. The defendants were to - 


be at liberty to say that the plaintiffs had withdrawn their name, 
and they (plaintiffs) were to, be allowed to say that they were 
assisting in the matter. The defendant firm obtained the position, 
and carried out the scheme. Plaintiffs did not press for payment of 
the £50 at once. Other works in which they were acting as con- 
sulting engineers were in and defendants were 
carrying out the work. Upon their eventually asking for payment, 
Mr. Stevens first said that they had not received any money from the 
Corporation, and ultimately refused to pay. The defendant, Mr 
. William Arthur Stevens, said he never asked the plaintiffs to 
refrain from competition. Their firm were asked to submit a 
scheme, and there was no question of competition. The scheme 
submitted by the firm was adopted by the Council, and had been 
carried out. He never promised payment of £50 to the plaintiffs. 
He called upon the plaintiffs in regard to other work at the time 
the Maidstone Corporation’ gave their decision with regard to the 


electric lighting scheme. He told the plaintiffe-of this, and sug-- 


gested that, if they required their (plaintiffs’) help, which was 
probable, they would give them a retaining fee of £50. Their 
assistance, however, had not been required. The jury found a 
verdict for the plaintiffs, 


Biperokp U.D.C. v. Bripgrorp anp Westwarp Ho 
AppLEpoRE Ratiway Co. 


Mr Justice Swinren EHapy, in the Division on Wednes- 
day, heard a summons by defendants asking that the action might 
be stayed on the ground that the matter in dispute must be settled 
ny a referee appointed by the Board of Trade. The British Electric 

ion Co, who were carrying on the works for the company, had 
been joined as defendants. The plaintiffs’ action was for a de- 
claration that the railway company was not authorised by Act of 
1896 to lay down a double line of railways along the Quay at Bide- 
ford, and for an injunction restraining the railway company from 
constructing a double line, and from permitting it to remain on the 
Quay, and from trespassing on the roadway, which was vested in or 
under the control of the plaintiffs.’ His Lordship, after hearing 
arguments, ordered that the case should proceed in order to deter- 
mine whether the plaintiffs were bound to give their consent to the 
construction of the double line, or were entitled to object to it by 
reason of their interest as owners of premises abutting on the foot- 
path, and to determine the defendants’ liability, if any, for damage 
pov i eet the plaintiffs for wrongful acts committed by the 

en 


River Prater Evecrric anp Traction Co., Len. 


In the Chancery Division of the High Court of Justice on Tuesday 
last, Mr. Justice Byrne, in this case, heard a petition by the com- 
pany and its liquidator for the sanction of the Court to a scheme 
of arrangement between the company and its unsecured creditors. 

Mr. VERNON said the scheme was, that each unsecured creditor 
should receive, in full satisfaction of all his claims and demands as 
an unpaid creditor, fully-paid ordinary shares (omitting fractions 
of a pound) for the amount of his debt. The scheme was embodied 
in an agreement of July 14th, 1902, made between William 
Thomas Weston of the one part, and the City Safe Deposit and 
Agency Co. of the other part. Mr. Weston was receiver and 
manager appointed by the Court in a debenture holder's action 
brought to enforce the security of the debenture holders in the old 
company. The claim did not affect the secured creditors, who had 
been otherwise dealt with. An agreement had been sanctioned by 
the Court whereby Mr. Weston, as receiver and manager, sold the 
whole of the assets to the City Safe Deposit and Agency Co., partly 
for debenture stock in a company proposed to be formed. 

Mr. Justice Byrne adjourned the petition for a week, and 
directed a meeting of shareholders to be held next Monday in order 
to get their approval. 


Tur Parent Exptorration Co., Lrp., v. Stamens Bros. & Co. 


Tae hearing of this appeal before Lords Justices Vaughan- 
Williams, Sterling, and Cozens-Hardy was resumed, and on Tues- 
day, at the conclusion of the arguments, their Lordships reserved 


judgment. 


Art. Metal Fittings.—We mentioned a few weeks ago 
the new showrooms which had been opened by Art Fittings, Ltd., 
at 112, Victoria Street, S.W. The firm considered that there was 
need for showrooms in London where good designs of metal work, 
electric light, and general art fittings could be seen in rooms 
decorated ing to the several periods of design represented. 


in rooms d 
Louis XV., Louis XVI. Flemish, and other i 
should ’be specially drawn to an alloy known as Pewtal (registered), 


making of electric light fittings. The exhibits 
interest by all connected with the electric lighting and art metal 
work trades. 


E.C.C, Presentation.—A dinner and concert took 
place at the Seven Stars Hotel, Wolverhampton, on Saturday, 
when the conductor of the Electric Construction Co.'s orchestral 
band—composed of gentlemen employed at the works—was pre- 
sented with a silver-mounted ebony “baton: 


Medal.—Messrs. Johnson & Phillips have just been 
awarded a medal for their enclosed “Ark” lamps by the Roya? 
Cornwall Polytechnic Society. 
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rights; it is a white metal, combining the beautiful colour of old - eg : 
pewter with the strength and lightness of aluminium. Although 
resembling both these metals, it is. claimed to be without the dis- ar # 
advantages found in either, and can be worked by hand with an Be Bea, 
artistic result and “ feeling ” equal to that of copper craftsmanship. ; 
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Electrical Wares Exported, 
Wane Dec. 10TH; 1901. unpina Dac. 9rx, 1902. 


Adelaide .. .. .. Value £28 Alexandria... .. .. Value 

Amsterdam . . Amsterdam .. ae 
Auckland .. 50 Auckland .. oe 10 
Batoum es 200 | Beira. Teleg.mat. .. .. 249 
Bombay we 189 | Bombay .. 241 

tta 992 | jcutta ee ee ee 177 
» eg. wire 887 Town ee 171 
Christchurch 40 Channel Islands .. .. 81 
Copenhagen oe 81 Colombo. Teleg. mat. 64 
Teleg. cable .. 186 penhagen ae 160 
Dardanelles. Teleg.cable .. 115 Demerara .. 
Fremantle .. j Teleg. mat. .. .. 6,871 
Gothenburg... EastLondon .. 42 
Teleg. wire 22 Fremantle .. 368 

ong Kong . | Ham . Teleg. mat. 
Melbourne .. 683 Mone Sone... se 27 
St. Petersburg. Teleg. mat. .. 2,000 | Kobe..  .. 
agasaki. p-sea cal 

Sydney .  Blee. "986 
as New York 3 ee. 80 
ket Aerial cable .. 1,047 
cable 433 50 
Port Elizabeth 312 
Port Louis 49 
Port Said ee 29 
| Romeo Teleg. wire 

| Stockholm. “Teleg. wire 185 
Sydney ee os 

Total .. £9,952 Total .. £18,484 

Foreign Goods Transhipped. 

| Gothenburg. Elec. appar. Value £45 


Bankruptcy ‘Proceedings.—Under the failure of 
William P. Durtnall, electrical engineer, of 85, Finsbury Pavement, 


i The particulars of the failure 
appeared in our issue of November 28th. A resolution was now passed 
forthe estate t» be ad: in bankruptcy by Mr. E. H. Hawkins, 
incorporated accountant, 3, Barbican, E.C., acting as trustee, — 
the assistance of the following committee of inspection, viz 
E. ee (Simplex Steel Conduit Co., Ltd.); Mr. J. W. Hook, 

and director of the Sloan Electrical Co., Ltd. ; and Mr. 


principal proofs lodged by Viz. :— 
Blackwell & Co., Ltd. se ee £66 11 8 
m, P. (trustee 

Simon, Berry & Co. 31 4 2 
Union Electric Co., Ltd. os oe 18710 3° 
Western Electric Co. os eo 49 3 
- Simplex Steel Conduit Co., Ltd. oe ee 1038 6 0 
Hands, Ltd. .: oe 46 
Geoffroy & Delore .. oo oe 47 4°11 
oe 138 2 
Sloan ical Co., os és as 3711 9 
Brown & Sons, David és es 85 16 0 
Rowcliffe, J. B. ae oo oe 6 
Pope & Co. 3 0 5 

Taylor, H. J., and others .. as 16 9°0 


Dissolutions and Liquidations.—The first meeting of 
the contributories of the Electric Railways Co., Lid., was held last 
week at Winchester House, E.C. Mr. G. 8. Barnes, the official receiver, 


Manufacturing 
their debts, &c., to the liquidator, Mr. W. H. Alexander, 24, North 


John Street, Liverpool, by January 20th next. 
Messrs. C. Lang, A. W. Staveley and J. H. Parsons (Gent's Berlin 
ele 


Single Globe Eaclesed Arc Lamps.— Messrs. Drake 
and /s:vham, Ltd, have introduced a new pattern of arc lamp to the 


’ to the number of the station require 


globe; these details are covered by the Marks patents owned 


by the Jandus Co. By these means, it is claimed, the life ofa « 


single-globe lamp is greatly prolonged, although, of course, the 
burning hours of the Jandus double-enclosure lamp are:not reached, 
In designing the single-enclosure lamp, the Jandus Co. have 
adhered to their usual mechanism, and the parts and fittings 
throughout are interchangeable, the only difference being in the 
frame carrying the globe, which is shaped to suit the special globe, 
For trimming the lamp, the milled: nut at the top of the globe is 
rotated by one half turn. The globe and carbons can then be 
withdrawn by one hand, a most desirable point when trimming 
lamps from the top rang of a ladder or pair of steps. In the 
Jandus lamps all the parts are withdrawn bodily, and can after- 
wards be readily taken apart and cleaned from a position of greater 
security. The lamp has an extremely short overall length of 
2 ft. 6 in., and a diameter of lamp face 5 in, It is made either 
for parallel or for multiple proche working on all voltages, and 
contains the whole of the latest Jandus patented improvements of 
fireproof coils, special shunts to withstand the full voltage, and 
simplified mechanism: good working being guaranteed under any 
conditions for 12 months. We are informed that the Jandus Co, 
have supplied 25,000 lamps with this mechanism in Great Britain 
alone. The cases are finished either in dark art green or ivory 
white ename], the darker colour being recommended for outdoor 
use. Either opal glass or enamelled steel reflectors are supplied, 
and there is a special reflector for shop windows. 


Catalogues and Lists—The “S.R.” (self-replacing) 
inter-communication telephones for wall and table use are illus- 
trated and described in a new list (No. K 1,021) which has been 
issued by the Gmnerat Exxcrric Co. (1900), Lrp. This instru- 
ment consists of a micro-telephone, an induction coil, a call buzzer, 
special push button line selectors, and -an automatic switch hook. 
The push button line selector is arranged so that the eelection of a 
line is accomplished by simply pushing in the button corresponding 

¢ This button when pushed 
right home connects the battery and sends the calling current to 
the line. When the pressure is removed it regains its position 
slightly, disconnecting the battery, and leaving the instrument con- 
nected to the line selected. When the conversation is finished, and 
the telephone replaced on the automatic switch, the button that 
has been in use regains its normal position. It any one push 
button has been operated, and a second one is pressed in, the first 
regains its normal position immediately. 

Messrs. Verirys’ Circular No. 50 a number of illustrations 
and some particulars of the “Aston” patent electric radiators. 
Several types are shown, the “ Kettle Drum” being a particularly 
_pleasing design. 

Messrs. Ottver &Co.,of Woolwich, have placed before us a copy - 
of their new price list of electric arc lamps, in which their several 
designs and types of lam ps are illustrated and priced. Projector 
lamps, weatherhoods, winches, switches, resistances, coils, and 
various other parts and fittings used in connection with arc lighting 
are particularised, and we also note ‘“ Nernst” light fittings, and a 
number of photographs showing Oliver arc lamps in public lighting 
service. We understand that Messrs. Oliver are at present engaged 
carrying out an extension of public lighting in the Strand, 
Trafalgar Square, d&c , and also street lighting at Accrington, exten- 
sions to lighting at Walthamstow, Aldershot and Ilford; they 
have — received an order for lighting some of the streets in 


wn (8.A.). 

Txcnomasio Iratrano of Milan, we have 
received some excellent illustrated pamphlets: describing their 
electrical measuring instruments,: also continuous current dynamos 
and motors. 

We have received from Messrs. BEANLAND, PERKIN & Co., of 
soldering 

Pamphlet No. 135 issued by the B.T.H. Co. is devoted to the 
B.T.H. incandescent lamps. 

A price list of arc lamps has come to hand from Mr. G. Bravxixk. 
Open type continuous and alternating, also enclosed and inverted 
lamps are particularised ; resistances, winches, couplings and other 
accessorial parts are included. 

Mr. A, P, Luwppenc bas issued a number of illustrated advance 
sheets of his well-known switches, plugs, lamp adapters; con- 
nectors, &. 

Messrs. Loncstrerus, Lrp., of 427, Straud, W.C., who are the 
sole patentees and manufacturers of the Lithanode storsge bat-. 
teries, have just issued to the trade some lists of their ignition 
cells, and cable type batteries for medical and scientific work. 


Fire Protection,—The Grand Central Council of Fire 

Brigades, which was constituted in 1899, and has its seat in 

has decided to form an International Technical Commis- 

sion on Fire Protection, with Mr. Edwin O. Sachs as the first 

president of the Commission, and Captain Welsch (chief officer of 
the Ghent Fire Brigade) as hon. secretary. 


Dialite Cable.—The St. Helens Cable Co, Ltd., 
has received further orders for waterproof Dialite 
cable from :—Messrs. John Brown & Oo., Sheffield; Messrs. 
Ernest Scott & Mountain, Ltd., Newcastle- -on-Tyne ; the Cor- 
porations of Bootle and Oldham and Morecambe ; Norwich Elec- 
tricity Co.; the Notting Hill Electric Light Co., &. 


Books Received.—“ Transactions of the American Society 
Engineers.” Vol. xxiii, 1902. NewYork: The 

“ Transactions 0 of the American Blecteo-chemical Society.” Vol, fis 
Philadelphia: The Society, 1902, 
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Trade Announcements,—Mr, has received the 


appointment of branch manager, at Ipswich, to the Central Insur-. 


ance Co. 

Messrs. Nalder Bros. & Thompson, Ltd., have had to extend their 
works at Dalston, by Pac yag in an additional fleor. At the same 
time they have provided a dining room as an adjunct to the canteen, 
which they already have in those works. We also understand that 
they have added very considerably to their plant during the last few 
months, notable additions beiog several automatic machines for 
making screws and turned 

Messrs. Ernest F'. Moy, Ltd., of Camden Town, have appointed 
Mr. David Alexander, of 79, West Regent Street, Glasgow, as their 
sole representative in Scotland. 

Mr. Alfred Tully has opened new premises at 48, North Bridge 
Street, Sunderland, where he is developing the business of an elec- 
trical engineer. 


The Davis Electric Lamp Co. have removed to 17, Moor Street, © 


Cambridge Circus, W.C. (opposite Palace Theatre), where they pur- 
pose dealing in both lamps and accessories. _ 

Messrs. T. Harding Churton & Co., of Leeds, have appointed 
Mr. Robert Jones, of Swansea, to represent them for the sale of 
their dynamos and electric motors in South Wales and Monmouth- 
shire. 

Messrs. Roberts Bros. have commenced business at 15 and 17, 
Lee Street, Thornton Road, Bradford, as electrical engineers and 
contractors. Catalogues and price lists from manufacturers and 
merchants of electrical fittings, appliances and accessories will be 
welcomed by them. 


ELECTRIC LIGHT AND POWER NOTES. 


Bradford.—The Cleansing Committee of the Corporation 
has decided to make an experiment in the way of electricity 
production in connection with the working of the refuse destructor 
in Sunningbridge Road. The electricity to be generated will be 
used for lighting the adjacent thoroughfares and supplying power 
for working the Sunningbridge Road trams. A scheme, to be 
carried out at a cost of £8,000, has been referred to the considera- 
tion of a special Committee. 


Brighton.—Shoreham Harbour Trustees, after considering 
the request of Brighton T.C. for permission to tunnel under the 


Southwick Canal and construct a 7-ft. subway to the electric power - 


station for carrying the electric cables, have replied that they 
cannot consent to the request until the T.C. enters into an agreement 
to pay all the Trustees’ costs in connection with establishing their 
tights when the Corporation promoted its electricity Bill, and to 
indemnify them against any injury to the harbour or vessels 
using it. 


Bromley.—The R.D.C. has decided not to offer any 


objection to the application of the Kent Electric Power Syndicate, 
Ltd., for a prov. order to supply within the Council’s area. 


Cheshire.—Tunstall U.D.C., which 
prov. order, has decided to oppose the application to Parliament 
by a company for power to supply the town with electricity, 
together with an extensive area in Cheshire and North Staffs. 
Audley U.D.C. has decided to take no action, as opposition would 
cost £50, and obtaining a prov. order £150. Cefn Parish Council 
has decided to offer the undertakers every facility for carrying out 
the scheme. Many men, many minds! 


Chesterton.— The U.D.C. on December 3rd decided 
not to oppose the application of the Cambridge Electric Supply 
Co., Ltd., for a prov. order to supply electricity to the town. 


Colchester.— The T.C. on December 3rd decided to 
apply to the L.G.B. for a loan of £7,000 for the purchase of extra 
plant for the electricity works. It is. proposed to add a steam 
generator of 500 #.P., at.an estimated cost of £1,800, a dynamo of 
375 to 400-Kw. capacity (£1,600), condensing plant (£900), and 
cooler (£760), while £550 is allowed for meters, service boxes and 
connections, 


Darlington.—The T.C. on December 4th received from 
the L.G.B. sanction to. raise a loan of £14,500 for extending the 
electric generating station. 

Dumfries.—The B. of T. having written inquiring what 
the Council was doing under the provisional order, the E.L. Com- 
mittee has made application for an extension of the time for a 
year, 

Eton.—The Uxbridge and District Electric Supply Co. 
has given the R.D.O. notice of its intention to apply for an exten- 
sion of its area of supply. 

Elland,—The U.D.C. has fixed the price of electricity for 
power at 2d. per B, of T. unit. - : 

Felixstowe.—It was reported to the U.D.C.on December 


3rd that the Suffolk ey enpply Co. had offered to sell its 
undertaking in Felixstowe and W. » with the exception of the 


overhead wires, to the Council for £8,000, provided the Council 
taised a loan sufficient to enable it to complete the purchase and 
carry out further works within a year from the date of the con- 
tract. The terms of the proposed agreement are that the company 
should undertake the duties of undertakers, under the Council's 


_ could be utilised for generating electricity. - 


’ schools, public institutions, 54d. per unit for the first 2,000 


its own - 


‘ temporary cables were run from the new 440-volt set, and this run 
’ on the stop valve at half 


’ now in a fair way towards being 


E.L. order, for 25 years, and indemnify the Council from all liability 
except the Council’s legal or other charges and engineer’s fees; 
the company to maintain the works and pay the Council 6 per cent. 
for interest and repayment of capital on all money raised for the 
undertaking; the charges for energy not to exceed 8d. per unit; the 
Council to provide capital for extensions of plant, machinery and 
mains; the company to deposit £1,000 as security for carrying out 
its part of the contract; the Council to join with the company in 
opreene any application for license or prov. order for the supply 

energy in Felixstowe and Walton; and at the end of 25 years 
the whole of the business to pass to the Council, the loans for the 
purchase of the works being discharged by the 6 per cent. paid by 
the company. The B, of T. has intimated that it has deferred con- 
sideration of revoking the order for a year. It was decided to 
carry out the arrangement, subject to the Council retaining £3,000 
out of the purchase money. ; 


Guildford.—The Board of Guardians contemplates pro- 
viding an electric light installation at the workhouse, and the 
Brush Electrical Engineering Co. has been engaged at a fee of £5 
to advise the board whether the surplus power from the boilers 


Ipswich,—The General Purposes Committee of the Board 
of Guardians, after considering the relative cost and efficiency of 
fav electricity in the workhouse, has decided in favour of elec- 
t 


Manchester.—As the result of a discussion at recent 
meetings of the City Council, it is unlikely that further experi- 
ments in street lighting by electricity will be undertaken in Man- | 
chester. The affairs of the electricity department were debated at 
considerable length at last week’s meeting of the Council, and the 
Council approved of the appointment by the Committee of aspedial |. 
rn to inquire into the whole question of eel” 

on. i 


Newport.—'t he T.C. has adopted a new scale of chatges 
for electricity for lighting p viz. :—For houses and places 
of worship, 5d. per unit; for shops, theatres, public houses, 


units F pg! annum, declining by $d. per unit per 2,000 units con- 
sumed: consumers entering into a contract for a minimum supply 
of 16,000 units per annum, 3d. per unit net. 


Northampton.—The figures given in our last week’s 
note as the result of the firat year's working of electric trams were 
of course wrong for the simple reason that there are as yet fo 
electric cars in operation t We were misled by a corres- 
pondent, whose error we failed to detect when dealing with the 
ever-increasing quantity of news. 


Naneaton.—On Monday afternoon the new electricity 
works of the Nuneaton and Chilvers Coton U.D.C. were opened. 
The Council has charge of an im t area closely adjoining the 
North-East Warwickshire coalfield. The town of Nuneaton has de- 
veloped with extreme rapidity during the past few years, and Chilvers 
Coton is an improving and growing suburb. There are opportunities - 
for supplying the adjacent collieries, while the district being of an 
industrial c , there are good openings for introducing elec- 
tricity as motive power, and so obtaining a good day load. Twenty 
arc lamps of the Westinghouse-Bremer type have been placed in 
the best positions in the town, upon ornamental iron standards. 

The history of the undertaking is interesting. A prov. order was 
granted in 1896 toa private company, and supply was commenced 
the following year. The transmission and distribution were carried 
out by overhead wires, but upon the concern being taken over by 
the U.D.C. in September, 1900, the B. of T. demanded that all the 
cables should be put underground. A contract was entered into with 
Messrs, Johnson & Phillips for the supply of the underground cables 
required, and plans and estimates for a new electricity works and 
further plant were got ont. Mr. S. C. Gibson was appointed elec- 
trical engineer to the Council in September, 1901. At this time the 
greater portion of the cables had been laid, the station buildings 
were nearly completed, and some of the plant was installed. The 
supply was still being carried on from the old station, the plant 
consisting of two Davey-Paxman boilers, one 75-xw. Willans- 
Siemens set, and one Clarke-Chapman 80-xw. set. The whole of 
the plant required careful overhauling ; one of the feeders was 
shorted between inner and intermediate, and there was a dead earth 
on one side of the system. The output was not metered at 
the » 80 it was practically impossible to ascertain - 
the units generated or to find the distribution efficiency. 
Temporary steam mains were run from the new Babcock 
and Wilcox boilers. Owing to the condition of the old plant, 


took the load until arrangements 
could be made for the overhaul and repair of the small sets, and 
their removal to the new station. The work of changing over the 
system from the two-wire to the three-wire was also carried 
on concurrently. This was accomplished successfolly last summer, 
as well as the transfer to the new works. Considerable extensions 
were carried out, including the addition of a Babcock & Wilcox 
boiler, one new feeder, and about 2 miles of additional distributing 
cable. The undertaking has been making steady: progress, and is 
profit earning. A year ago it was 
found necessary to have a 2d. rate in order to meet the deficiency 
but for the present six months ending March 3ist, 1903, a $d. rate 
has been estimated to be an adequate provision.. The number of 
lamps connected to ‘the system in September, 1901, was 5,024 
(equivalent 8 c.P.), whereas at the t time there are over 10,000 
8-c.P, lamps connected. Consid economies have been effected 
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in the costs of generation and distribution, _To mention .one item 
namely, coal, this cost: more than four times.as much per unit gene- 
rated 12 months ago than at the ¢ time. The cost per unit 
generated is now under jd. The whole of the work has been 
carried out under the personal supervision of Mr. S. Cameron 
Gibson, the Council’s engineer. Several schemes for further exten- 
sions are at present under consideration. 

The opening ceremony was attended by members of the District 
Council. Mr. Horton, chairman of the Council, referred to the purchase 
of the undertaking’ from the company, and said that pose bt to an 
energetic committee, backed up by a liberal Council, and the excel- 
lent services of their engineer, the works had now reached a state 
of efficiency. He thought the Council would have been failing in 
its duty if it did not push the works forward and endeavour to 
make them a success. They were commencing that day to light the 
streets of the town by electricity, and if it turned out successfully, 
they would light up the whole of the town with it. If the public 
supported the light it would be a success.—Mr. Bates (chairman of 
the Electricity Committee) said he thought. the town did the right 
thing in buying the works; and if they had not made a profit so 
far, it was because they had had to spend money which, up to the 
present, had been unremunerative.—Mr. Gibson acknowledged the 
encouragement which he had always received from the committee, 
and Mr, J. F. Johnson, speaking of the contractors, said he believed 
the Council had got good value for their money. 


Prestwich.—Salford Corporation has offered to take.over 
from the U.D.C. its electric lighting order, and supply energy to 
the town at $d. per unit more than is charged within the borough, 
provided that: certaia portions of the Bury Old Road, to ‘be 
mutually agreed upon, be deleted from the compulsory area of supply. 


Rhyl.—On December 3rd a L.G.B. inquiry was held into 
the application of the U.D.C. for loans of £9,567 for electric 
lighting purposes, and £2,233 for the provision of a refuse 
destructor. It transpired that the £9,567 had already been spent, 
and that-it was in excess of the original estimate of £15,000. The 
inspector pret out that this reduced the inquiry to a farce. 
Eventually the inquiry was adj »urned, as the Council's figures were 
at fault. 

Romford .—The U. D.C. has decided, subject to certain 
conditions, to accept the offer of the Empire Electric Light and 
Power Co. to construct electricity works, and make and supply 
electricity within the district, under the Council’s prov. order. 


Ross. —The ‘electric light installation has just been 
completed, and the ceremony of opening the works was performed 
last week.» The scheme is devised on the two-wire system, and a 
entire cost, when completed, will be £7,500. 


Sale.—Sale is taking electric current for _ lighting 
P s from the Trafford Power and Light Co. The installation 
will shortly be completed. 

Scotland.—In the House of Lords on . Tuesday the 
Electric Lighting Acts Amendment (Scotland) Bill, having passed 
kg Committee, was reported without amendments to the 

couse. 

Sleaford.—The U.D.C. has decided to apply to the 
L.G.B. for a loan of £2,000 for -the provision of extra plant at the 
EL works. 

Sunderland.—The Corporation is engaged in the 
erection of some working men’s dwellings at the east end of the 
town, and the Committee having charge of the matter has obtained 
frem the electrical engineer a comparative report as to the relative 


cost of gas and of electricity. This shows that, to the tenant, the. 


costs would compare thus:—Gas, 12 c.p., 5 hours, 1d. ; electricity, 
8 op.,5;bours, id. The cost to the Corporation would be (for the 
yards and stairways, &c.) for gas 44d.-per hour, and for electric light 
64d. per hour. It is estima‘ed that, with electricity; the cost of 
cleaning would be reduced, and the initial cost would be less. The 
Committee decided to adopt the electric light. It is proposed to 
utilise the penny-in-the-slot sy s‘em for the tenants. 


Stafford.—In order to induce persons to adopt electric 
motive power, the 70. has reduced the charges for energy as 
under : m per quarter per horse-power: for the first 
200 units, 24d. per uait: for quantity exceeding 200 unite, 1d. per 
anit, subject to 24 per cent. discount for cash. 

“Switzerland.—A syndicate is being formed at Zurich to 
erect a large water-power installation on Lake Etzel. 


Taunton.—As an outcome of the recent proceedings 
against the Borough electrical engineer, the T.C. has been recom- 
mended to appoint an electrical inspector, whose duty will inclade 
the certifying of metcra. 

Tettiagten,—The U.D.C. has asked the Bury T.C. 
whether it can supply electricity for lighting and power putposes 
to the town. 

Tunbridge Wells.—The 1.G.B. has sanctioned the 
raising of a loan of £10,000 by the T.C. for EL, purposes. ~ 


Walsali.—The T.C. has adopted recommendations of 
the E.L. Committee that electric lighting mains be laid in certain 
streets, at an estimated cost of £6,350; that a transformer sul)- 
station be provided at‘an estimated cost of £3,700; and that applica- 

works. 


4 


Weymouth,—A poll has been taken on the electric 

lighting question, and 756 votes were given in favour of the Cor. 
oration’s scheme, and 699 against, giving a majority for electric 
hting of 57, Only two-fifths of the ratepayers voted. 


‘ Wilmslow.—As a result of inquiries. made to ascertain 
the probable number of consumers of electricity, the Council has 
decided to abandon the proposal to instal its own plant. . ; 


ELECTRIC TRACTION NOTES. 


Barcelona (Spain).—The Compania Nacional de Tran- 
vias has obtained a concession for the construction of an electric 
tramway system. 


Bournemouth,—We learn that the underground conduit 
system through the centre of the town is now almost completed, 
and it is hoped that the whole‘ route between Pokesdown and the 
County Gates, as well as the branch routes from Holdenhurst Road 
rns es —, to the Opmetery, will be in readiness for running by 

e 15t 


Bristol.—The Tramways Co, have erected at Perry 
Road junction an artistically made signal cabin, equipped with five. 
levers, four of which operate that number of semaphores, and 
another a set of points. At Perry Road two services of cars con- 
verge, one service running between Hastville and Redland, and the 
other between Tramways Centre and Redland. A single line 
extends from. Colston Street into Perry Road, and-in~ passing 
between these two points the cars make almost a complete circle, 
The end of the double line in Colston Street being at a considerably 
lower level than the lines in Perry Road, the cars are hidden from 
each other's view, necessitating some arrangements for signalling. 
The .juaction, says the Western Daily Press, is a very busy one, as 


- evidenced by the fact that upwards of 600-up cars and the same 


number of down cars pass the cabin between 7 a.m. and 12 at night. 
There are two semaphores attached to the cabin post in full view of . 
Colston Street, and these control the up Tramways Centre cars. The 
two semaphores on the trolley post in Perry Road control the up 
Eastville and Redland cars and all down cars, 


Burnley.—Mr. G. H. Pickles, borough engineer, and 
Mr. R. Birkett, borough electrical engineer, have received instruc- 
tions to prepare plans and specifications for the construction of 
three branch lines to the Corporation tramways: along Accrington 
Road to Rosegrove, along Manchester Road to Roberts Row, along 
Todmorden Road to Townley. 


Derby.—The T.C. has appointed Mr. C. H. Wordingham, 
of Manchester, to report upon the various sites for the proposed 
tramways electric generating station. 


Chatham.—The Chatham and District Light Railway Co. 
have appealed (by their local solicitors, Messrs. Hayward, Smith 
and Challis, Rochester) against the assessment of their power station 
at Luton, permanent way, &c., which stood at £4,500 gross and 
£3,000 net. There are eight miles of permanent way in Chatham 


; and 12 at New Brompton ‘and Gillingham (suburbs to Chatham). 


It was decided to reduce the assessment by £700 (subject to certain 
conditions as to an expert, valuation), bringing it down to 
£2,300 net. 


‘Clacton.—At the meeting of the U.D.C. on December 
3rd it was reported that the promoters of the Clacton and St. Osyth 
Light Railway Order objected to the clause in the order under 
which they would be compelled to tak; electrical energy from the 
Council, and that the Board of' Trade had remitted the order to the 
Light Railway Commissioners for further consideration with regard 
to the clause in question. It was also reported that the pro- 
moters of the light railway had intimated their intention of 
opposing the Council’s application to borrow money for electric 
lighting purposes. 

Crewe.—Four companies which had been in negotiation 
with the Corporation regarding the provision of electric tramways 
for the town, have withdrawn their applications for prov. orders for 
the present. One stated that the conditions of the Corporation were 
too formidable for them to accept. 


Glasgow.—The Corporation tramway department pro- 
poses to obtain borrowing powers for a further £200,000, with 
which to carry out several extensions to the present system. A 
line of tramways down Fianieston Street and along the Clydeside 
is proposed, but opposition is being met with so far as the con- 
straction of a tramway in Finnieston Street is concerned. An 
alternative proposal is to run the cars down Kelviohaugh Street oe 
thence along the Clydeside. ‘ 

Halifax.—The R.D.C. has decided to withhold ooisent 
to the application of the B.E.T. Co. for powers to construct an electric 
tramway. from Mirfield to Huddersfield, unless the tramway is 
extended to Cleckheaton and Brighouse. 


Huddersfield, double bogie car.. got. beyond control 
while descending a hill.on. the Longwood section on the 5ih inst., 


and smashed iato another car, injuring three passengers. 
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Lancashire and Yorkshire Railway.—lIt is officially 
notified that all passenger traitic on the Liverpool and Southport 
line will be worked electrically before the close of next year. A 
Manchester paper says:—“ Applications have been received from 
over a hundred electrical operators for berths as engine drivers, 
but the Lancashire and Yorkshire Co. intend to find work for 
employés displaced by the change of system. Large numbers of 
pointsmen will be displaced, as it is intended to work the signals 
automatically.” 

Liverpool,—aAt last week’s City Council meeting Alderman 
Petrie, replying to Mr, Armour, stated that six of the Liverpool 
tramcars with the new outside covers were now in the service, and 
that 25 more were being fitted at Preston and 19in the Lambeth 


. Road works, all of which would be in service during the present 


month. When the Committee saw how the covers acted, they 
would decide about equipping all the cars. The Committee were 
quite prepared to consider any car or equipment which would be an 
improvement, and recommend its adoption. There was no prefer- 
ence for certain patents. Mr. Lloyd, replying to Mr. T. Utley, said 
that certain claims had been made ‘by other parties which had 
necessitated the patenting of the cover equipment. There would 
be no difficulty in allowing its use in other parts of the country. 
Mr. Utley remarked that the Committee were practically exploit- 
ing the patent of one of their officials. Mr. Miles asked if the Com- 
mittee derived any benefit from the patents of the manager? 
Alderman Petrie replied that the use of them for nothing was the 
only benefit. 


Newcastle-on-Tyne,—At a meeting of the City Council 
on the 3rd inst. the Tramways Committee submitted several 
rts. These included the acceptance of the tender of Messrs. 
Victor Coates & Co., of Belfast, for a triple-expansion vertical 
engine of 3,000 u.P. for £13,200; that of Mr. W. Worley, jun., for 
a concrete car shed at Westgate Road for £10,254; and that of the 
British Westinghouse Co. for a 2,000-xw. dynamo (£5,993). The 
report also recommended the lowering of certain roads, in order 


that the double-deck cars might be usable on all roads, which is to - 


cost in all £3,000. Mr, Cail moved the adoption of the report, which 
was duly seconded. AldermanBell remarked that in the present con- 
dition of trade he thought it was exceedingly unfortunate that so 
many of their contracts seemed to be sent away from their own 
district. There was.a contract for an engine, and the chairman told 
them that engineers in Belfast could deliver engines satisfactorily 
for some £3,000 less than local engineers could manage to do the 
same work. Considering that those local engineers were manufac- 
turing the very class of engines, and that they were delivered to 
various municipalities in different parts of the country, he thought 
it stood to reason that there must be some explanation which was 
not forthcoming. Mr. Cail assured the Council that the engines 
already delivered by the Belfast firm were working satisfactorily at 
their generating station, and showed no inferiority in material or 
workmanship. They had, therefore, no option but to accept 
Messrs. Coates’ tender; it was £3,200 less than the local tender. 
Mr. Cail’s motion was carried. 


Oxford.—The T.C. on December 3rd appointed a Com- 
mittee to furnish the Council with information as to the desirability 
of providing eléctric trams for the city, either by a municipal or 
private service. 


Rochester.—The big tram scheme proposed by the T.C. 
has received the sanction.of the whole Corporation. The scheme 
will involve a cost of £175,000 to the ratepayers. The Corporation 
will therefore push their Bill this session, and the Chatham and 
District Light Railways Co. and the Kent Electric Power Syndicate, 
Ltd. are in the same run for tramways in Rochester, Gravesend 
and Maidstone. It now remains to see whether the ratepayers 


generally at their specially-convened meeting will approve of the 


Rochester Corporation’s scheme. 


Salford.—The Salford tramcar service is growing rapidly 
in importance by reason of its connections with other towns and 
districts in south-east Lancashire. With the City of Manchester, 
its immediate neighbour (they are only by the murky 
River Irwell), however, there is, as yet, no interchange of traffic, but 
the opening of the route to Prestwich, a week ago, marks an exten- 
sion of considerable importance. The only horse cars now to be 


seen in Salford are those which run to Swinton and Pendlebury, an - 


important and populous colliery district, about six miles out. The 
lines on this route are being rapidly prepared for electri¢ traction. 
A few montha, at most, will see the alteration carried out. The rapid 
extension of the Salford system is shown by the fact that the weekly 
car receipts, which were about £1,780 18 months ago, are now, on the 
average, about £2,800. The Corporation already owns 32 miles of 
track, and when the proposed extensions have been completed, the 
length will extend to 50 miles. There are in use 100 cars, 
which carry some half-million passengers every week, and 50 new 


_ cars of the Liverpool type are about to be added to the stock. 


The outer decks of these will be covered in. The Broughton depdt 
of the Corporation has storage room for 180 cars. It is situated in 
the vicinity of the electricity station. One great aim of the Tram- 
ways Committee is not only to develop and enlarge the tramway 
system within the borough, but also to secure through communica- 
tion with towns beyond. The areas within which sach extensions 
are possible lie on the North and West. Already Salford has 
become the lessee of the tramways within the borough of’ Eccles. 
There are two main lines runding from Salford into Eccles, and in 
the near future further extensions will be carried out, securing 
services for the residents D 1 
tetween Eccles and Worsley the Salford cars will eventually meet 


Winton and Monton. At.the boundary | 


those of the South Lancashire Co., which is carrying on a work of 
tramway construction in the district lying between Manchester and 
Liverpool. As regards - Swinton and - Pendlebury, already 
referred to, the agreement for a ‘service of cars extends 
over 20 years. The South Lancashire Co., on their part, propose 
to carry their lines from Walkden and Tyldesley into Swinton, 
where the junction with the Salford system will be effected. In 
this way communication with Farnworth and Bolton will eventually 
be secured. Northward of the borough the Salford Corporation 
will work the Prestwich tramways under 2 20 years’ lease, and 
ultimately under an agreement with the Whitefield Urban Council 
the lines will be continued through that district to the boundary 
of Radcliffe, to which point the Bury borough trams already run. 
Thus Salford will be linked with two important’ manufacturing 
towns, Bury and Bolton, probably by midsummer, 1903. A cifcular 
suburban route, connecting with all the main lines within the 
borough, is contemplated by the Tramways Committee. It is hoped 
that a joint working arrangement between the borough and Man- 
chester will not be long delayed. 


Southport.—An inspection of the new tram route ‘by 
St. James Street, Duke Street, &., was made on Saturday by the 
Tramway Committee and officials. Everything isin readiness for 
the Board of Trade inspector’s visit. The doubling of the line at 
Tithboon Road has also been completed. 


Stroud.—The Stroud Chamber of Commerce _ has 
unanimously approved of the proposed electric tramway for 
Stroud and district, and has appointed a representative committee 
of manufacturers to.consider the details of the scheme. 


West Bromwich.—The work of electrically converting 
the tramlines between Carter’s Green, West Bromwich and the 
Handsworth boundary is now almost completed, and the Board of 
Trade inspection took place on Tuesday. It is expected that some 
additional generating plant will be needed in order to) meet the 
tramway demand. 


Willenhall and Darlaston.—On Saturday last the 
B.£,T. Co. opened for passenger traffic the liné which connects 
Willenhall and Darlaston. 


_ Worsley.—The South Lancashire Tramways Co. has 
asked the Worsley District Council for an extension of the time 
allowed for the construction of the tramways in the district of 
Worsley and Walkden to five years. The Council. met a few days 
ago, and decided to decline the company’s request.. The Council 
has expressed its willingness to negotiate with the Lancashire 
Power Co. for a supply of electric current to the Worsley district. » 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cables.—The Eastern Extension, Australasia 
and China Telegraph Co. announces that the Federal Government 
having placed at the company’s disposal a special wire for the 
transmission of international telegrams between its cable terminus 
at Adelaide and Sydney, the company has opened public offices in 
Sydney, Adelaide and Perth, for the collection and delivery of 
their, telegrams. Telegrams to the above places marked “vid 
Eastera ” will, therefore, in future be transmitted entirely by the 
company’s employ é3. 


Barbadoes Telephones.—Governor Sir F. M. Hodgson, 
in his report on Barbadoes for the year 1901— 1902, states that there 
is no inland telegraph service, but there is a large and complete 
telephone system. All the district police stations are connected by 
telephone with the central police station in Bridgetown, and this 
service is under Government control and supervision. There is also 
a telephone service in the hands of a private company which has 
510 subscribers. The majority of the subscribers are in Bridgetown, 
where the Cential Exchange is located, but there are also several 
country subscribers. Service isgiven continuously night and day at 
a cost to each subscriber of £6 a year. 


Ceylon Telegraphs.—According to a recent official 
report, the only new telegraph lines completed in Ceylon during 
last year were :—(1) The extension of the Madulkele line on from 
Wallegama to Kandy, 74 miles, to take the Wallegama office off the 
Trincomalee line and put the Madulkele office direct on to Kandy, 
the latter office being in a better position to act as a transit office 
than Wallegama; (2) Urogasmanhandiya Boer Camps looped into 
the Colombo-Galle line, 34 miles of posts and 7 miles of wire ; (3) 


the Colombo-Nuwara-Eliya direct wire looped into the Kandy 


office for testing purposer, 8 miles of wire; (4) the looping of all 
passing wires into the Polgahawela and Veyangoda offices for 
testing purposes for the localisation cf faults; (5) a metallic 
circuit for the Tyer’s tablet apparatus between Maradana and Mount 
Lavinia, 16 miles of wire. Total, 34 miles of posts, and 41 miles of 
wire. ‘The following new offites were opened in 1901 :—Ragama, 
Mullaittion, Vavuniya, Urugasmanhaniya Camp. 

The revenne from‘ the telephone branch of the Post Office of 
Ceylon during the year was 17,909 Rs, 94 c., as against 


16,387 Rs. the "previous year, 
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Comparative Telegraph Statistics. 
Telegraphique publishes some very interesting figures with regar 
one f. the Taministrati tions of the ‘Union. ese statistics are 
‘compiled for the year 1901, and are very detailed. It is impossible 
here to reproduce the entire tables, or to give more than a brief 
résumé ‘of the chief results arrived at, but even such a meagre 
account of the main points will not fail to appeal to our readers, 
Many of the administrations are of relatively minor importance, 
and the figures are only interesting as illustrating the progress 
which is being made ‘in ihe out-of-the-way places in establishing 
means of rapid communication. Further, it would require so many 
qualifications in order to make the results of any comparative 
ag that a complete essay would be necessary ‘in illustration of 
e figures. ‘The jcommerce of the country,‘ the pursuits of its 
jabitante the condition of its education, its geographical position, 
its mineral resources, its position in the scale of civilisation, and a 
thousand and one other considerations must enter into an intelligent 
comparison of the telegraph statistics of such: countries as Bulgaria, 
ac Dutch Indies, Uruguay, and the like. Such a task is obviously 
ible here. 
t some interesting results can be obtained by.an examination 
of the figures relating to such countries as ‘Germany, France, Great 
‘Britain, Italy «and: Russia; and except in' regard to'the latter 
country, no ‘great modifying qualifications are necessary. From 
such a comparison the homie administration emerges with flying 
colours, showing that her system is more completely developed 
than any’of the’ others. How far the more general. use of the 
telephone in Germany and France ‘affects this result, however, we 
cannot here inquire. 
Thus Germany, with its population of 56, 367 ,178, and its area of 
540,658 eq. kilometres, has a system of which the total length 
is 131,011 kilometres developed to the extent of :483,542 kilometres 
of conductors, and does telegraph buSiness in 25,600 offices. France, 
with a population of 38,961,945 and. an ‘area of 536,408 sq. kilo- 
metres (excluding Algeria), has a system of a total length of 145,882 
kilometres developed to.the extent of 547,798 kilometres, and does 
telegraph business in 13,527 offices. Italy, with a-population of 
31,667,946 and an area of 286,589 sq. kilometres, has .a telegraph 
system extending to a total-length of 42705 kilometres. developed 
into 131,624 kilometres of conductors, and deals with ‘telegraph 
business in 6,078 offices. Russia has a population -of 131,569,800 
and an area of 22,434,392 sq. kilometres, a system of which the 
total length is 171, 768 kilometres developed into 526,085. kilo- 
metres of conductors, and 6,508 : offices transacting: ‘telegraph 
business, The figures supplied for Great Britain avd Ireland show 
a much higher development in relation to the population and area 


in an area of 314,950 sq. kilometres. The total length of the 
system is given as 76,343 kilometres, which are developed to the 
relatively enormous extent of 673,642 kilometres of conductors. 
The number of offices transacting telegraph business is stated to be 
11,784. Leaving out of account for the moment the comparison 
with Russia, where 6,508 offices transact the whole business for so 
enormous an area as 22,434,392 sq. kilometres, if we turn to a 
comparison with the more densely p>pulated area of Germany, we 
shall see that so far as the development of telegraphic com- 
munication is concerned Great Britain is facile princeps. Of the 
25,600 offices of Germany, 9,995 give only a limited service, whilst 
of the 11,784 of Great Britain only 183 fall into the limited service 
ry.. The development. of the conductors, in relation. to the 
length of the system shows equally favourably for’ the home 
administration, where 76,343 kilometres of system are developed 
into 673,642 kilometres of line. The necessity of so large a 
development i is brought out when a comparison is made of the fotal 
number of te: s dealt with annually, Thus Britain’s 41,638,533 
inhabitants send 93,505,177 telegrams each year, whilst Germany’ s 
56,367,178 ‘inhabitants ‘send only 45,346,281. France.deals with 
47, 280,068 messages, Italy with 12, 268 927, and Russia with, 
19, 703. 327. Taking a rough glance at ‘these figures, it will be seen 
that Britain’s ‘telegrams are equal to about 2°25 per head of the 
ulation per annum; Germany's considerably less than one per’ 
car: ,France’s just over one per head ; Italy’s less than one for 
every two inhabitants ; and Russia’s only about one to every six or: 
seven of its population. 

The figures for the international service are less favourable to us,; 
fot whilst Germany's number of international telegrams is 12,581,828 
out of ite total of 45, 346,281, Britain shows only 10,699, 725 out. of. 
its total of more than double that of its trade rival—viz , 93, 505,177.° 
The proportion of international telegrams dealt with by France is. 
considerably higher than that of Britain, although the number is. 
less, the figures being 7,385,845 out of a total of 47,280,068. The 
statistics.for Italy and Russia, interest us less,and are as follows :— 
Italy, 2,348,966 international telegrams out of a total of: 
12,268,927, and Russia 2,809,056 out of its tolal.of 19,703,327. 
A curious point is illustrated by the statistics of international 
telegrams. Thus in France the number of te’ ‘ sent abroad: 
wasroughly equal to the. number received, there being 3,202,494; 
sent, and 3,085,508 received. From: Great Britain, 5,243, 908 were 
sent, and 4,511, 487 were received, but in Germany the relation is. 


6,136,222 received. 
Among the. lesser administrations, one naturally turns to .our. 
ally Japan with the question, How do does telegfaphic communication . 
stand as a commercial indicator? Excluding Formosa the popula- 
tion is given as 44,205,873, and the area as 382,415 sq. kilometres 
The length of the Japanese system is 29,466 ‘kilometres, and is 
developed into. 123,958 kilometres of conductors. Telegraph . 
business is transacted in 1,853 offices, and an annual total of 
16,601,478 telegrams are dealt with, of which oan are inter- 


of the country. Thus the population is given as 41,638,533 Jiving © 


entirely differ:nt, only 4,926,710 being sent abroad, as against: 


‘national, the number of the latter received being roughly equal to 
the number sent, viz. : sent, 264,667; received, 261,816. 

The above pretends to be nothing but a rough indication of the 
wealth of interesting material contained in these apparently dry 
and uninviting tables, which will repay a careful study by all 
who are interested in the development of telegraphy and the causes 
which produce it. 


Canadian Cable. —The Dominion Government is at 
present laying a submarine telegraph cable 114 miles long, from 


Grosse Island to Bryan Island, and from the latter place to Heath 


Point, Anticosti, in the Gulf of 8t. Lawrence. 


Hull Telephones.—The City Council had an informal . 


discussion on the municipal telephone question last week, the 
main point being the desirability of sending the Telephones Sub- 
committee to other towns to collect information, notwithstanding 
the decision of the Council at its last meeting to advertise for 
tenders on Mr. Bennett’s specifications. A number of speakers 
referred to what had happened at Tunbridge Wells, and about the 


only result of the discussion was to show that there is anything but © 


unanimity on the Council regarding the question of municipal 
telephony. 


The “Silvertown.”—The India-Rubber and Gutta- 
Percha Co.’s cable ship Silvertown reached San Francisco on the 
4th inst., two days ahead of “ programme ” time. ' 


Swansea Telephones.—It is stated that a special 
meeting of the Telephone Committee on 5th inst. considered a 
report of Mr. A. R. Bennett on the accounts of the telephone 
undertakings at Guernsey, Glasgow and Tunbridge Wells. A 
discussion followed, and Mr. Bennett observed that an additional 
£6,800 would be required to provide for 3,300 subscribers. It was 
decided to proceed with the work relating to the borough proper 


Muwmbles forthwith. 


‘The Telegraph Wire Export Trade.—The fluctuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith, is well shown by the returns for 
November, which are now available. The value of the shipments 
during the month reached the comparatively small total of £70,900, 
which contrasts with £431,682 in October last, and £272, 764 in 
November last year. For the 11 months ending with November 
last, the shipments attained an te value of only £2,729,314, 
as compared with £3,138,603 in the a period ‘of 1901, 
and £2,814,159 in the first 11 months of 1900 


“Via Eastern” Telegraphic Social.—At the half- 
yearly meeting of the Mastern Telegraph Co., Ltd., held on July 
17th, 1902, the chairman, Sir: J. Wolfe , informed the share- 
holders his company considered it a hardship that private persons 
were not able to telegraph under similarly favourable conditions 
to those enjoyed by the commercial community, and that, therefore, 
they were anxious to redress such a state of things. The question 
of granting special facilities for the transmission of “ social” tele- 
grams has for some time been under the consideration of various 
companies outside of the Eastern group, and if the question of rival 
interests could have been left out and the Post Office and all cable 
companies had joined in this work, the present limitations and 
disabilities attached.to the system of sending special telegrams now 
inaugurated would have been avoided.. It appears that one person 
may only register one address, and only at places where the Eastern 
and their associated: companies have offices. A person desiring to 
send the “Compliments of the Season” from Bombay to Brighton 
could not, do so direct as there is no Eastern Co.’s office there, but 


. he may register an address at the Postal Telegraph Office, tut only 
on payment of the usual annual fee of one guinea, or he may send’ 


to the care of a friend who has already a registered address, but 
even in this latter case he must pay for two extra words, viz., the 
name of his friend and the word “care.” The system is therefore 
apparently crippled until .the Post-Office authorities waive their 
claim tothe registration fee, and until all other cable companies 
agree to register by telegraph without cost one or more names of 
private persons. There is still work in view for Mr. Henniker 
Heaton. The many disadvantages above referred to do not, how- 
ever, detract from the value of the book. It is well printed and 


‘iadexed, and it contains much useful information relating to 
. Barker’s Shipping, Railway and Luggage Forwarding Companies, 


such information being arranged in alphabetical form and being most 
suitable for easy. reference. The sentences are varied and cover 
every, phase of social or home life. ; The code words have been 
taken from the Berne Official. Vocabulary, and the book will be 
found useful to serve the object in view fo the fullest extent when 
the restrictions above referred to have been overcome. 


Wireless Telegraphy.—Among recent questions in the 
House of Commons was one asked by Major Seely, of the 
President of the Board of Trade as to whether he could state what 
progress had been made in the direction of connecting certain 
lighthouses and lightships with the shore by means of wireless 
telegraphy for life-saving purposes. Mr. G. Balfour said that he 
had been anxious to make some such arrangement, and, indeed, 
entered into negotiations for the purpose. The whole subject was, 


however, surrounded with difficulties, and it was ce avgnenn at 9 


moment to perfect a scheme. 
(Continued om page 989.) - 
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f A diameter; they abut against the short flues from the d 
y iameter; they abut again: e short flues from the de- 
structor furnaces, thus receiving the iiot and fully burnt 
s at Tue combined electricity generating station and refuse , 
from destructor which has been erected by the Urban District -. 
feath 
ae ouncil of Cleckheaton forms an excellent example of 
this type of works, carried out on the best and most up-to 2 
- the date lines. The works are of an essentially British pattern, - 
ding guch as can be found in no other country, and, we may add, 
> for guch as cannot be excelled beyond our shores, even if they 
a can be equalled. We recently gave a brief account of the 
y but - ‘opening ceremony ; we are now enabled to place before our 
" reeders a description and some illustrations of the plant. 
itta- The works are located on a site belonging to the Council, 
the off Dewsbury Road. The buildings were designed by Mr. 
Lund, architect and surveyor to the Council, and consist of 
cial prick and ironwork. Ample space is provided in the 
“ existing buildings for additions to the plant, and the site is 
A large enough to enable further extensions to be carried out 
— without difficulty. The works comprise boiler and de- 
2 a structor house, engine room, battery room, stores and 
offices. 
jing The refuse destructor is of the Meldrum regenerative 
= “Simplex” type, with two furnaces; the latter measure 
ents 12 ft. by 6 ft. 2 in., with door openings 3 ft. wide and 2 ft. 
“ 9 in. high; the combustion chamber is 8 ft. by 3 ft. by 8 ft. 
oy 6 in. high, covered with a 9 in. firebrick arch. The regene- , 
901, rator tubes are 3 in. in diameter, and are designed to heat 
the primary air to 300° F., under all conditions of working. Exterior oF Station. 
alf- The capacity of the destructor is 20 tons of ashpit refuse 
bed per day of 24 hours, and an evaporation (in conjunction 
Ons | with Lancashire boilers) of 1 Ib. of water with 1 Ib. of — gases direct from the combustion chamber. They are fitted with 
me refuse is anticipated. The refuse is brought to the high-steam and low-water safety valves, anid with Turnbull 
a works in carts, up an 
ous inclined approach, and is 
fe tipped into a hopper hav- 
and ing a capacity of 20 tons, 
so measuring 23 ft. x 5 ft. 
A x 8 ft. high. The 
ton hopper opens below into 
the stokehole, at a 
a height of 18 in. above 
the the floor level, so that 
wn the refuse can be 
ies shovelled into the 
furnaces with a mini-. 
w- mum of effort. The 
re general arrangement of 
the destructor and flues’ 
rer is shown in the plans 
be reproduced on p. 986. 
en The boilers, it will be 
seen, are of the Lanca- 
shire type, built by 
at Messrs. J. & J. Hors- 
field, of Dewsbury ; they 
“4 work at a normal pres- 
s, sure of 180 Ibs. per sq. ' View oF GENERATING PLANT. 
ag in., and were tested by — 


hydraulic pressure to. 260 Ibs. The boilers are 26 ft. . dead-weight safety valves, the other fittings being of Messrs. 


Jong x 7'ft. in diameter, with two flues 2 ft. 9 in. in Hopkinson’s make. ‘Two boilers are at present installed and ; 
- - G 
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work in conjunction 
with the destructor 
furnaces ; a third is 
being put down, 
measuring 30 ft. by 
8 ft., tobe fired with 
coal, and a fourth 
will be provided as 
reserve. 

The boilers are 
supplemented by an 
economiser of 192 
tubes, supplied by 
Messrs. E. (Green 
and Son, in two 
groups of 96 tubes 
each, with the usual 
fittings. The 
scrapers are driven 
by a 1 HP. electric 
motor. 
~»The chimney is 
of brick, 180 ft. 
high and 8 ft. in 
diameter inside. 

The water supply 
for the boilers is 
derived -from a 
stream some 166 
yds. from the power 
station; a three- 
throw pump, sup- 
plied by Messrs. 


SV 


! 
| [150 kw.| extension | 


Space for 


CLECKHEATON: PLaN OF WORKS. 


Thornton & Creb- 
bin, and driven by 
a 4 H.P. motor of the 
Lancashire Dynamo 
Co.’s_ manufacture, 
draws the water: 
from this source 
and forces it to a 
storage tank of 
cast-iron, 30 ft, x 
14 ft. x 5 ft. deep, 
The pump is rated 
at 4,000 gallons per 
hour, with a lift of 
41 ft. <A similar 
pump will be im- 
mediately added in 
connection with the 


extensions. 


The feed pumps 
are of similar type 
and make, two in 
number, and have 
each a capacity of 
1,000 gallons per 
hour against the 
full boiler pressure ; 
these, as well as the 
supply pump, are 
illustrated below. 

The steam pipes 


care of steel, 6 in. 


in diameter, with 
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copper bends; the exhaust pipes are of cast-iron, 7 in. 
and 12 in. in diameter, with an automatic atmos- 
pheric exhaust valve. All the piping was supplied by 
Messrs. Aiton and Co., of Willesden, and the valves by 


JET CONDENSING PLANT. 


Messrs, Marchant, 
of Huddersfield. 

The generating 
plant so far installed 
consists of threesets, 
each comprising a 
Johnson - Lundell 
dynamo coupled to 
a Belliss engine, 
and rated at 150 kw. 
The engines are of 
Messrs. Belliss and 
Morcom’s standard 
enclosed type, com- 
pound, and. con- 
densing; they run 
‘at 420 revolutions 
per minute, with a 
normal pressure of 
lbs. per sq. in. 


load is guaranteed 
not to exceed 27 lbs. 
per Kw.-bour. 

The generators 
were manufactured 
by The Johnson- 
Lundell  Ekectric 
Traction Co., who were the contractors for the engines also ; 
they are of the six-pole Lundell pattern, rated at 300 
amperes, 460—500 volts, and are compound-wound so 
as to be suitable for supplying power to electric tram- 
ways, in which case the full load pressure rises to 550 volts. 
The generators are guaranteed to pass severe insulation and 
temperature tests, the temperature rise after 10 hours’ run at 
full load being not more than 70° F. above the surrounding 
atmosphere. 

' A central condensing system is in use, the condenser 
being of the jet type, capable of dealing with 8,000 lbs. of 
steam per hour, with water at 65° F. The air pump is 
designed to maintain a vacuum of 26—27 in., and is driven 
by a Lancashire motor of 11 u.P. The condensing plant was 
supplied by Messrs. Alley & MacLellan, of Glasgow, and is 
illustrated herewith. The engine room is provided with a 
5-ton travelling crane, built by Messrs. Speneer, of Hollin- 
‘wood, and having a span of 33 ft. 6 in. 

~ The balancers and boosters were supplied by the Phenix 
‘Dynamo Manufacturing Co., of Bradford. The former are 
rated at 11°5 Kw. (50 amperes at 230 volts) each; they are 
of the four-pole type, as are also the boosters. The latter 
are used for battery charging, and are each rated at 
40 amperes, 10 to 70 volts. These auxiliary machines 
were subjected to the same tests as the main generators. 


Main SwitcHBoaRD. 


The switchboard was made by Messrs. Dorman & Smith, 
of Salford, and consists of 15 panels of enamelled slate, com- 
prising the following :—Four dynamo, two for boosters and 
balancers, two battery, two station, three feeder, and two: 
traction, The overall width is 28 ft., and the height 7 ft., 
except in the case of the battery panels, which are 9 ft. 6 in. 
high. Each of the dynamo panels is fitted with ammeter, 
maximum and minimum circuit-breakers, throw-over switches, 
shunt rheostats and switches. The booster and balancer 
panels carry the necessary starting and regulating gear, 
ammeters and cut-outs. The battery panels are provided with 
vertical regulating switches, ammeters, &c. The centre panels 
carry two each ammeters, ampere-hour meters, recording 
ammeters, and voltmeters in connection with the batvery 
circuits ; four indicating and (Elliott) recording voltmeters 
for the lighting and traction bus-bars, and a voltmeter 
switch. The lighting feeder panels each bear two ammeters, 
two switches and fuses; one traction feeder panel carries an 
ammeter, voltmeter, two single-pole switches, and a Thomson 
watt-hour meter, the other panel being spare. In addition, 
there are four voltmeters in the ornamental scroll-work, and 
an eight-day clock: The general appearance of the board is 
shown in the.adjoining view ; most of the instruments were 


made by Messrs. Nalder Bros. & Thompson, Ltd. 


The storage battery consists of two portions, of 135 cells 
each, with a capa- 
city of 50 amperes 
for 10 hours, or 
250 amperes for 
one hour ; they were 
supplied by the 
Electrical Power 
Storage Co., Ltd. 
The whole of the 
cables were supplied 
and laid by the 
British Insulated 
‘Wire Oo., Ltd.; the 
lighting feeders are 
triple concentric 
lead- sheathed and 
armoured of ‘25, ‘1 
and ‘25 sq. in. 
cross-section, while 
the distributors are 
lead-covered 
‘036, sq. in., 
laid on the solid 
system. Three-core 
and one-core pilot 
wires are laid with 
the feeders. The 
traction feeders are 
. in. cross- 
section. The light- 


Cotne: OF WoRKS. 


ing area’ includes: Cleckheaton’ only, but the tramways, 
which form part of the British Electric Traction Co.’s Spen 


q 
j 
ynamo 
acture, 
water 

3 


988 THE ELECTRICAL REVIEW. [Vol. 51.. No. 1,307, Dv.cEMBER 12, ied 


roe 
Valley Light Railways, are fed with power from the Cleck- - 
heaton power station as far es (omersal, Birkenshaw, COLNE ELECTRICITY WORKS.’ 4 
In our issue of October 3rd last we gave a short account of “ 
the inauguration of the new electricity works of the Borough wal 
of Colne, Lancashire ; some additional particulars and illus- Ha 
trations of the machinery may be of interest to our readers, ro 
As in the case of the Cleckheaton works, in this case also . 
the station starts operations with a traction load in prospect, mot 
the borough having undertaken to supply the power required vid 
for operating the Colne and Trawden Light Railways, and r 
this fact has had an appreciable effect in accelerating the Bel 
erection of the works. A special consideration in the design con 
of the works has been the importance of installing such plant ‘ing 
and buildings as would efficiently fulfil the present require- 550 
ments, and would lend themselves readily to extension as the sap) 
demand develops, while, at the same time, incurring the for 
minimum of immediate capital outlay. The whole of the 80 
work of design and erection has been carried out by the an 
borough electrical engineer, Mr. A. G. Cooper, with the also 
exception of the architectural work, which was done by the 1 
borough surveyor, Mr. T. H. Hartley. engi 
q Cotne: Borer House. . The buildings, which are situated on the bank of the thre 
River Calder, are faced with stone, except in the case of the mid. 
; f Heckmondwike and Liversedge. Energy is to b2 sup- west end, which is of brick, with a view to future exten- Mr 
{ plied to the tramways at the rate of 1°5d. per unit’for sions. The interior is lined with brick, but in the engine ford 
4 minimum of room the walls 
4 400,000 units per are plastered and cirer 
annum, _ per coloured terra-cotta, fi 
unit between witha boarded dado, Mess 
400,000 & 500,000 The chimney is A 
“units per annum, 175 ft. high, and Pow 
and 1°3d. for all 6 ft. diameter in- offics 
above the latter side. The engine eatit 
figure—a very low room is lofty, well The 
price, considering lighted and venti- disct 
that the station is lated, and ample 7 
only just opened. space is provided gene 
The traction load, in both this.and the Roile 
however, will not boiler: house for ex- Siem 
come on until next tensions of the page 
February. It iscon- plant. As thereis 
sidered that, with ‘a Supplementary Tt 
‘the installation of electricity supply 
the fourth boiler froma refuse de- feede 
and steam dynamo, structor close by, tives 
‘the plant will. be which has - been Co 
fully equal to all running since suit 
the demands upon September last year, ae 
It for lighting end Cotne: GENERAL View oF EncinE Room. the necessity of pro- Mr 
traction, and as it viding a large pro- ose 
commences opera- portion of. reserve ‘aes 
tions .with a practically free supply of fuel, and-a day load- _ plant was not-so-pressing as is usually the case, hence the até 
almost from the start, there is every prospect that the first instalment of plant is not at present in duplicate, 
financial results will be satisfactory even in ai : 
the first year of working. 
The buildings cost about £5,000, and 
the plant and destructor between £15,000 TI 
and £16,000; in addition, a further loan 
has been sanctioned for £6,000, so that 
in all the total expenditure, allowing Ok 
for contingencies, will not be far short of manic’ 
£80,000. Middl 
The consulting engineer for the whole from 1 
acheme was Mr. C. A. Baker, to whom Th 
we are indebted for kind assistance in the (p. 791 
preparation of this article; Mr. L. N. Honol 
Philips was clerk of the works during the of Cor 
construction, and Mr. A. Pickersgill is the had be 
borough electrical engineer. The chairman le 
of the Electricity Committee is Mr. F. W. the Va 
Birkett, himself a practical electrician. that tl 
hand 
and, ay 
duplex 
the an! 
the Pac 
The 
Rochester. — An interruption of } the sth the 
» 


electricity supply occurred in Rochester and 
Chatham one day ;last week about 5 o’clock in 
the afternoon. Cotne: Batrery Room. 
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The boiler house, which is at a lower level than the engine 
room, contains one Lancashire boiler, measuring 80 ft. by 
8 ft., supplied by Messrs. Yates: & Thom; the working 

re is 160 Ibs. per square inch, and the boiler is fitted 

with a Proctor sprinkler stoker and a Hick-Hargreaves 
superheater. A Green economiser is installed, and the feed- 
water is supplied by a direct-acting pump of Messrs. J. P. 
Hall & Sons’ maké, A Kérting ejector-condenser is also 
vided, and is fed with water from the river by means of 
two centrifugal pumps, driven by Greenwood & Batley 


motors. As astand-by to the feed pump an injector is pro- 


yided, which can be used with either live or exhaust steam. 


The generating plant at present consists of a standard — 


Belliss high-speed engine coupled to a Greenwood & Batley 
compound-wound six-pole dynamo, running at 380 revolu- 
tions per minute, and generating 310 to 290 amperes at 500 to 
550 volts. In addition, there are two boosters and a balancer, 
supplied by Messrs, Siemens Bros. ; the former are intended 
for charging the storage batteries, and generate each 
80 amperes at 10 to 80 volts, while the balancer deals with 
an out-of-balance load of 100 amperes, The boosters can 
also be used for boosting the feeders if necessary. : 

The main switchboard, which is shown in our view of the 
engine room, consists of nine marble’ panels, comprising 
three feeder, two generator, and one wt aera booster, 
mid-wire, and station panels. The. board was designed by 
Mr. Cooper, and built by Messrs. Cowans, Ltd., of Sal- 
ford. The instruments are mainly Crompton, with some 
Elliott Bros., and Thomson watt-hour meters. 3B.T.H. 
circuit breakers are fitted. A small station lighting board 
_is fixed near the main board. A ‘travelling crane, -built by 
Messrs. Rushworth Bros., is provided in the engine room. 

A battery of 270 cells has been. installed by the British 
Power, Traction and Lighting Co. in a basement under the 
offices ; this battery, of which-we give a view, is arranged 
entirely on one level, and presents an imposing appearance. 
The output is 60 amperes for nine hours, with a much higher 
discharge rate in case of emergency. - 8 

The destructor station is equipped with a Parsons turbo- 
generator of 150 H.P.,a Korting condenser, and two Babcock 
boilers. The dynamo coupled to the turbine is of Messrs. 
Siemens Bros.’ make. The-pumping-plant at the riverside 
consists of two de Laval centrifugal pumps, driven by Green- 
wood & Batley motors. 

The distribution system is of the three-wire type, with 
a supply pressure of 240 volts at consumers’ terminals. The 
feeders are triple-concentric cables, and the distributors 
three-core cables, all made by the British’ Insulated Wire 
Co, Lid. Lighting is charged for at 6d. and 2}d. per 
unit, or 44d,, and power at from 24d. to 1}d. The whole 
cost of the works has been £24,000. 

Mr. A. G. Cooper is the resident engineer, and Mr. H. N. 
Nugent is assistant engineer. 

‘traction load assured, the undertaking has good proepects of 


“a successful result being attained at an early date. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 984.) 

Oldham Telephones.—The. draft of the license for a 
municipal telephone exchange serving Oldham, Shaw, Royton, 
Middleton and Chadderton, has’ been submitted. to Oldham T.C, 
from the Postmaster-General. - 

The. Pacific €able.—In our issue of November 7th 
(p. 791) in the abeence of exact electrical data, we calculated 163°5 
letters per minute as the possible d over the Vancouver— 
Honolulu section of the Pacific cable. We note that in the House 
of Commons last week, the Postmaster-General said that the cable 
had been laid in perfect condition, and that the tests for insulation 
aud conductivity were satisfactory. The consulting engineers of 
the Pacific Cable Board had conducted a series of speed trials over 
the Vancouver to Fanning section of the cable. These tests showed 
that the cable was capable of carrying 85 letters a minute with 
hand working, 100 letters a minute with automatic curb working, 
and, approximately, 168 letters a minute (84 letters.each way) with 
duplex and automatic curb working, These teste, he added, exceeded 
the anticipations of the expert witnesses who gave evidence before 

e Times correspondent at wa reports ctiveness 
of the Canadian cable route was th hly demonstrated on 6th 


Starting with a profitable 


Ottawa circling the globe in 6 hours and 3 minutes. The time of 
transmission between Brisbane and London vid the Pacific and 
Commercial cables was 18 minutes, and between London and 
Brisbane over the Hastern Extension lines, 5 hours and 45 minutes. 

Sir Edward Sassoon has asked the Postmaster-General whether 
he is aware that the Pacific Cable Board are about to enter into a 
pooiing arrangement with the Eastern. Extension Telegraph Co..; 
and, if so, whether he will veto the proposal in the iaterests of 
reduced cable charges. 
he has no feason to suppose that such an: arrangement is con- 
templated by the Pacific Cable Board. But the Postmaster- 


General. is not directly represented; on. that Board and has no , 


control over its proceedings. 
Telegraphic Interruptions and Repairs:— 
CaBizs, INTERRUPTED,” REPAIRED, 
ication th “and ee June 20, 1899 ee oe 
(Columbia). 
dad-Demerara No.1 .. ee ee . Aug. 190k .. 


Dominica-Martinique .. we 


Dominica-Guadeloupe. . Noy. 4, 1902 
St. Lucia-Martinique ..- .. .. May 
Guadeloupe-Martinique os os 2008. oe 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4,1902 .. ..- 
Puerto Plata- que .. July 10,1902 .. 
Guantanamo-Mole 8t. Nicholas .. ee Aug, 4, 1902 
Cayenne-Pinheiro ee ee Aug. 18,1902 
8t. Lucia-8t,. Vincent .. Sept. 19, 1902 .. 
Reissi-Yemani .. es Oct, 22,1903 .. 
Cadiz-Teneriffe .. Nov. 8, 1902 oe 
Zanzibar-Mombassa .. -.. Nov. 25, 1902 .. December 5 
Sitvebondo-Bandjermasin..... ..- Nov. 25, 1902 .. 6 
LANDLINES 


Route via Hanekin on Persian terri as Sah 
with Tientsin and 
elam; 


Communication with Maranham .. 19, 1902 .. 

Majunga-Tananarive .. .. «> Nov. 80, 1902. .. December 8 
Odessa-Nicolaiew oe oe Dec. 6, 1902 .. December 6 
Rowno-Odessa....° oe «« Dec, 8, 1900 .. December 9 


Wireless Telegraphy.—It was recently announced in 
these columns that at the instigation of the Congo Free State 
Administration, Lieutenant de-Bremaeker had left Brussels for the 
Congo to instal a Macconi system at Banana and Ambrizette. The 
work has now been completed, and although there is a large mountain 
situated between the two stations, the working of the installation 
has proved .mosé successfal. At each station a ipole over 70 yards 
high bas been erected, and a portable'cabin- built to contain the 
instruments. A petroleum-motor used to drive a dynamo for 
charging the accumulators... The Ambrizette station, situated on 
Portuguese territory, is 75 kilometres from that at Banana. The 
installation: has cost the Congo Free State Government 25,000 
francs (£1,000). 


CONTRACTS OPEN- AND CLOSED. 


| 
Barrow.—January 5th. Two 250-Kw. steam generators, 
switchboards and piping. Spe“ Official Notices ” December 5th. 


Blackpool.—December 24th. Poles, arms and brackets, 
cables, trolley wire, bonds, insulators, &. See “ Official Notices ” 
to-day. 


Bradford.—December 13th. Electric lighting for the 
new central baths and public hall. Specifications (£1 1s.) from the 


_ City Architect. 


Bray.—December 15th. Supplies for one year for elec- 
tric light works. See “ Official Notices ” to-day. 


Brighton.—December 23rd. Tramway tracks, bonding, 
and wood paving. See “Official Notices ” November 28th. 


Brussels.—December 24th. The Belgian Post and 
Telegraph Administration want tenders for galvanised iron wire, 
and telegraphic and telephonic instruments. 


Bucharest.—December 24th. The Department of Posts 
and Telegrapbs want tenders for 50,000 kilos of galvanised steel 
wire of 2 millimetres thickness, 


Buluwayo.—February 26th, 1903. Establishment and 
working of an electric tramway. See “Official Notices” Nov. 2ist. 


~ Cardiff.—December 18th. Tramway tools, See “ Official 


Notices ” to-day. 


Clacton.—December 22nd. Two Economic boilers, 
piping; two 100-xw. steam» dynamos, balancer and boosters ; 
switchboard ;. cables, &c.; accumulators; crane. See “ Official 
Notices” November 14th. 


Devonport.—December 29th. Overhead equipment for - 


Corporation tramways. See “ Official Notices” December 5th. 


. Austen Chamberlain has replied that . 
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Francé,—January 1st." The ‘Prefectural authorities of 
the department of Calvados are inviting projects until January Ist, 
1903, for the construction and working of an electric tramway, 


* for the transport of passengers and’ goods between Trouville and 
’ ‘Honfleur, a distance of about 10 miles. Particulars may be 
’ obtained from, and proposals are to be sent to, La Prefecture de 


Calvados, Caen. 


Glasgow.—January 5th. “100: electric motor 


; and spare parts. See “Official Notices” to-day. 


dynamos, booster 


See ‘Official Notices ” to-day. 


Hebden Bridge.— December 22nd. Gas engines, 
08, and balancers, battery, switchboard, crané and 
See “ Official Notices ” December 5th. 


Lowestoft.—January 7th. Motor cars, trucks, motors, 
and equipments, and track sweeping and watering car. See 
Official Notices” to-day. 


Luton, — December 15th. 
* Official Notices ” December 5th. 


Roumania.—December 24th. The Roumanian: Post ad 
Telegraph authorities in Bucharest are inviting tenders: for the 
supply of 50 tons of galvanised steel wire 2 mm. diameter. 


Salford.—December 20th. 1,140 yds. of leid-covered 
cable. See “Official Notices ” to-day. 


Stalybridge.—J anuary 5th.- Cables, ‘and test 
wires, high and low tension switchboards for main and: sub dearcsgstses 
See “ Official Notices” to-day. 


Stoke - upon - Trent, — January 14tb. Destructor, 
boilers, pumps, conveyor, economiser, steam dynamos,” balancer, 
boosters, switchboard, battery, mains, &c., crane, and webshop 
machinery. See “ Official Notices ” to-day. 


Distributing mains. See 


Sanderland.—January 2nd. Lancashire boiler, with 


fittings; &c. See “ Official Notices ” December 5th. 
Swindon.—December 29th. 


Sydney, N.S.W.—December 17th. Dalles, joint, ‘boxes, 
‘See “ Official Notices” November 28th.. 


Wallasey.—January 15th. Steam Lancashire 


boiler, condensing plant. and cooling tower. See Notices” 
December 5th. 


Wigan.—December 29th. Switchboard extension and 
supply of cable. See “ Official Notices ” to-day. 


Wellington, N.Z.—January 21st. Supply and installs 
tion of all material, including power house equipment, overhead 
work, track work, feeders, tramcars, &., for See 
Official Notices ” "to-day. 


CLOSED. 


Bradford.—The Tramways Committee hii accepted the 
tender of Messrs. G. F. Milnes & Co., Ltd., for fitting car top 
covers to-six car bodies being made for them at £50 per car.. 


Colchester.—The T.C. has accepted the tender of 


Messrs. Siemens Bros. & Co., Ltd., for the supply of a motor- — 


generator needed for the winter's supply of beste to the Camp, 
for £219. . 


Darlington.—The T.C. on Desai 4th accepted the 
tender of Messrs. Parker & Sharp, for the supply of a second 
engine and dynamo at the E.L. works. 


Dartford.—The U.D.C. bas accepted the tender of 
Messrs. S. W. Gibson & Co., of Dartford, for the wiring of houses 
in the district. There were 11 tenders sent in. 


Dungannon.—The following . were the chief tenders 
received. by the U.D.C. on September 24th for carrying out the 
work comprised in all the sections of the specification—i.c., 
dynamos, switchboard, engines, producer plant, battery, mains and 
lamps :— 


Johnson Phiilips. London. ... 4,270 17 
National Electric Wiring Co., London as -- 4260 0 0 
Marshall & Woods, London OF 
Porte & Co, Dublin “A 8,967.17 4 
Smith Parkes, Belfast... es 3950 0 0 


On the lowest tenders being amended to inclnde Westinghouse - 


engines, the tenders of Messrs. Coates and Messrs. Smith and 
Parkes were tinally considered by the Council, and were :— 


Goates & Son, Belfast . .. is £4,460 0 0 
. Smith & Parkes, Belfast .. (provisionally accepted) 4430 0 0 


: (Phe dynamos included are direct connected machines by Messrs. 
--. baurenes, Scott & Co., the switchboard .by Messrs. Statter & Co., 


the battery by Messrs. Sanders: Rhedérs, ‘mains 
by Messte. Glover & Co. 


Wiking of Town. Hall. 


The U.D.C. on 4th inst. approved the conditional acceptance of 
Messrs. Smith & Parkes’s tender. Application is being made fora 
£6,000 loan to carry out the work. 


Gravesend.—The- T.C. has accepted . the tender of 
Messrs. Gardner & Co., for supplying and fixing: electric light 
fittings in the municipal buildings, 


Horsham.—The U.D.O. last Friday accepted the tender 


' of Reavell &°Co., for the supply of an engine and dynamo at 


£1,488, boiler and ‘setting at £820, piping at £100, and extensions 
to switchboard at £63 for the E.L. works. 


London,—The following is a list of the four lowest ten- 


‘ders received by the L.C.C. for the roadwork and platelaying in 


connection with the reconstruction of the New Cross to Greenwich 
section of the tramways :— 
With Askham 


With Lorain With Hadfiela 


Name of firm special work, 

8. d. £ 
Kerr & Co. 208,218 19 211,985 On 
Griffiths & Co. 213,279 12 11° 921794. 6 2- 227,295 14° 7 
"Nuttall f 215,151 9 11 219,151 9 
J. G. White & Co. :. ne 218,005 12 4 216,630 10 4 


The contract has been divided between Messrs. Dick, Kerr & Co, 
and J. G. White & Co., the amount of the tender in the first case 
being £102,066, and in the second £109,679. 


_Malvern.—The sub-contract for two 150-H.P. engines 
has been let by Messrs. Dick, Kerr & Co., Ltd., to Messrs, Belliss 
and Moreom, Ltd. 


Norwich.—The Norwich Electric Supply Co. have 
decided to instal an 850-H.p. Willans engine for direct coupling to 
a dynamo of Siemens Bros.’ make. 


South Wales.— The South Wales Electrical Power 
Distribution Co. have placed an order for extensions with Willans 
and Robinson, Ltd., of Rugby, for four 600-H.P. engines for direct 
coupling to dynamos of the Westinghouse Co.’s make. 


Stalybridge.—The Stalybridge, Hyde, &c., Tramways 

and Electricity Board has accepted the tender of Messrs. Herbert 
Morris & Bastert, Ltd., for the supply of a“ lines hand- 
travelling cranes and gantry tails. 


_ Swindon,—The T.C. has accepted. the of Mest 
Venner & Co. for the supply of electricity meters at £217, 


FORTHCOMING EVENTS. 
Friday, December 12th.—Edinburgh Students’ Engineering Society. 
dinner. 


At 7.40 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Meeting in the Lecture Hall of 
, the Sanderland Literary Society. Paper on “ Large 
Stop Valves for High Pressure Steam,” by Mr. J. H. 
Gibson. 

Saturday, December 13th.— Association of Engineers-in-Charge. 
Visit to Haggerston Electric Light Station. 

Monday, December-15th.—At'8 p.m. Society of Arts. Cantor lec- 
ture No. IV., by Prof. V. B. Lewes, on “The Fature 
of Coal-Gas and Allied Illuminants.” 

Wednesday, December 17th.—Institution of Electrical Engineers. 

Annual dinner in the Grand Hall of the Hotel Cecil. 

Thursday, December 18th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting at the Institution of Civil Engi- 
neers. If the discussion on Dr. Fleming’s paper is 
concluded at the meeting on the 11th inst., the follow- 
ing paper will be read : 
Designs,” by Mr. W. B. Esson. 

Friday, December 19th.—At 8 p.m. Electro-Harmonic Society. 
Smoking Concert at the Holborn Restaurant. The 
chair will be taken by Mr, James Swinburne, President 
of the LE.E. 

At8 p.m. ‘Institution of Civil Engineers. (Students 
meeting.) Paper to be read on “ Electricity Supply 
from Double Current Generators,” by Mr. P. R. Wray. 


- Poesy.—In the warmth of the noble emotions which filled 
us last, week, when offering our heartfelt thanks to an esteemed 
contemporary for the poem dedicated to the Review, we fell, quite 
naturally, into the state of being identified with the mentally 
aberrated mendicant to whom we referred, and credited’ Sit 
Alexander Mackenzie with a composition which was the work of the 
late Sir Arthur'Sullivan. Having gradually regained our notes 
condition, and now our Patience,” we hasten 
correct_our pardonable error.) 


—“Notes of Recent Electrical ’ 
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A Novel Emergency Brake.—While the question of 
electric-car brakes is occupying the minds of so many readers of the 
BrgornicaL REVIEW, it is interesting to find in the current number 
of the Street Railway Review (N.Y.) the illustrated description of a 
kind of brake such as none of our numerous correspondents appear 
to have dreamt of. Indeed, it is probable that. the invention can be 
attributed directly to a supper of cagned lobster and cucumber, 


First figure to yourselves an arrangement which transmits the 


extraordinary stresses resulting from the rapid deceleration of a 
car in an emergency through the platform bearers, or knees, which, 
in fact, appears to be deliberately intended. to shear the platform 
from the car body. One might be pardoned for thinking that the 
thing was invented by some artless car builder. ; The drawing 
pourtrays a square rocking shaft pivoted in the outside bearers and 
situated near the end sill, bolted thereto being a pair of trunnions 
carrying between them.a drum having. flanges like a rip-sew. Ono 
the drum isa steel friction band, of which the free end is connected 
by a chain or cable to a brake staff fixed in the usual position at 


the end of the platform. Normally the brake drum is. tucked in 
under the car body ; when brought into action it descends till the 
teeth of the flanges are in contact with the paving. The grip of 
the teeth causes the drum to revolve, and the friction between the 
drum and the steel band, which can be regulated by the driver, 
tends to stop this revolution, and so dissipates the energy of 
motion, till finally the car is stopped. It is difficult to see any 
valid reason for the statement in the description that the dram 
cannot be locked by the friction band, and so skid on the pave- 
ment; and it is certain that, as an-emergency brake, the device 


(taking it seriously for a moment) would be effective only when 


tearing up pavement at a maximum rate. One of these charmingly 
simple and destructive instruments would be fixed at each end of 
acar, and it would be more amusing to see than to feel a car 
being up-ended by the accidental dropping of the brake jdram on 
the trailing end. 


Royal Institution.—The following are included in the 
lecture arrangements before Easter:—Prof. H. 8. Hele-Shaw, six 
lectures (adapted to young people) on “Locomotion: on. the 
Earth; through the Water; in the Air” (experimentally illus- 
trated); and six lectures by Lord Rayleigh. The lectures on 
Tuesdays and Thursdays during the season 1903 will be delivered 
at five o’clock instead of three, as in previous years. The Christmas 
course of juvenile lectures and the Saturday lectures will continue 
to be delivered at three o’clock. The Friday evening meetings will 
begin on January 16th, when a discourse will be delivered by Prof. 
Dewar on “Low Temperature Investigations”; succeeding dis- 
courses will probably be given by Prof. W. E. Dalby. Sir Herbert 
Maxwell, Bart., M.P., Principal E, H. Griffiths, Prof. E..A. Schiifer, 
the Right Hon. Lord Rayleigh, and other gentlemen. 


King’s College Engineering Society. — The ninth 
annual dinner of this society was held on Saturday last at the Hotel 
Cecil, Prof. E. Wilson, Wh.Sc., M.1.E.E., in the chair. The guest 
of the evening was Prof. John Perry, F.R.S., who delighted his 
hearers with a humorous speech, which was highly appreciated. 
The Principal of King’s College replied to the toast for the “ College 
and Staff,” and set forth the position which the college occupies in 
connection with the new London University, and the urgent need of 
endowment, The chairman announced that Mr. J. 8. Highfield, a 
former member of the Society, had recently been appointed engi- 
neer-in-chief to the Metropolitan Blectric Supply Co. He also 
gave a brief résumé of the history of the Society, which was founded 
55 years ago. The speeches were interspersed with a flute solo, and 
songs given by the staff, students and Mr. F. Dale. The evening 
passed off very successfully, 113 past and present students heiag 
gathered together. 


The British Association in South Africa.—Reuter’s 
Agency is informed that the suggestion that the British Associa- 
tion should hold its annual meeting for 1905 in South Africa 
emanated from the new South African Association of Science, of 
which Sir D. Gill, Astronomer Royal for the Cape, is président. 
Before the last meeting of the British Association at Belfast invita- 
tions were sent from the municipalities of Cape Towa, Kimberley, 
Bulawayo, and other centres in South Africa, and it is understood 
that these have been accepted, and that the session of 1905 wil! be 
held in South Africa. Scientific’ papers will be read at various 
centres in the South African colonies, and visite will be paid to 
humerous places of interest: A sum of £7,000 has been collected ‘in 
South Africa for the entertainment of the Association. While in 
Bhodesia the scientists will be the guests of the Chartered Co., who 
will place their railways at their disposal, and, among other tnings, 
take them by special train to the Zambesi, where they will stay at 
the new hotel to be erected near Victoria Falls. “Probably the 
Stests will leave England in a special steamer.—The Times. 


The American ‘Mechanicals,—The American Society 
of Mechanical Engineers met in New York last week. (from 
December 2nd to 5th), but the president, Mr. E. H. Reynolds, 
being ill, his address was hot delivered. Among the papers read 
during the convention were the following :— 

“Entropy Analysis of the Otto Cycle,” by S. A. Reeve. : 

“ Apparatus for Obtaining a Continuous Revord of the Position 
of an Engine Governor,” by J. C. Biley 
Capacity for Engine-Driven Alternators,” by W: 1. 
“ A Surveying Instrument in the Machine Shop,” by C. C. Tyler. 

“ Gift Propositions for Paying Workmen,” by Frank Richards. 

“ Analysis of Commercial Valae of Water-Power per Horse- 
Power per Annum,” by A. F. Nagle. * 


Northampton _ Inastitute.—On Wednesday last week 


~ the Lord Chancellor distributed the prizes and certificates gained 


during the past session by the students of this Institute. Dr. 
Walmesley, the principal, having reported regarding the work of 
the session; the Lord Chancellor delivered a brief and interesting 
speech, in the course of which he!said that the one thing that he 
thought was destructive of the commercial tation of a nation 
was a cheap and bad article. Such institutions as the Northampton 
Institute were the great remedies in modern times for the “ cheap 
and nasty” article. It was what-they supplied in the way of 
technical education that would enable the commerce of this country 
to achieve again the reputation which, in ‘some aspects, had been 
diminished in modern times. A conversazione was subsequently 
held in accordance with the usual custom on such occasions. This 
appeared to be far more to the liking of the general public assembled 
in the great hall than technical education speeches, for the applause 
following Lord Halsbury’s utterances had not died away when there 
was a niore or less general rush on the part of the public to get into 
the various rooms, to eat buns, or to obtain the best positions from 
which to watch swimming and gymnastic displays. But the 
management, evidently possessing a correct idea of the taste of the 
general public ia these matters, had prepared for this eventuality, 
and had given instructions for the exits to be kept closed until the 
end of the distribution of prizes and the delivery of the usual 
courtesies, such as votes of thanks to his Lordship and Mr. Sebastian. 
The result was that a crowd of several hundreds of persons re- 
mained standing nearthe doors for about half an hour, saving up 
their energies for a ‘squeeze out of imprisonment’ at the moment 
authority was relaxed. We do not say how far the Institute autho- 
rities were justified in confining people against their will, but it is 
regrettable that good manners were not the most highly developed 
characteristic of many of the visitors present. We went a round 
of the workshops and class rooms, to see once again the practical 
technical side of the Institute. It is hardly n to remark 
that the great balk of the people did not find these of such 
absorbing, interest as to call for a visit, while the amusement 
sections attracted vast crowds. Would it not be better in future 


to have the distribution of prizes and the conversazione on different 


days ? 


‘Liverpool Electrical Undertakings,—In a repre- 
sentation which has been made by the City Council of. Liverpool to 
the L.G.B., with respect to a proposed inclusion of the Vounty 
Borough of Bootle and adjoining districts, in the City of Liverpool, 
certain facts respecting the Liverpool tramways and electrical 
supply are stated. Since the Corporation came into possession of 
the tramways in 1897, 68 miles of track have been reconstructed 
for electric traction, and nearly 40. miles of new lines have been 
constructed, making a total of upwards of 100. miles of track with 
an equipment of.400 regular electric cars, traversing 21 routes to all 
parts of the city. The expansion of the system since it was taken 
over by the Corporation has been as under :—. 


Percentage 
1897. 1901, increase. . 
Passengers ... 38,409,084 101,108,780 163°2 per cent. 
Mileage 6013,182 10,970,063 
Receipts £290,743 £468,383 


The fares on all routes are less than one halfpenny per mile, the 
average length of the- penny stage being 2; miles. The capital 
expenditure on the Liverpool tramway system to December jist, 
19u1, amounted to £1,749,428. As regards a supply of electricity, 
it is stated that on July 1st, 1896, the Liverpool Corporation 

archased the undertaking of the Liverpool Electric Supply Co., 

td., for the sum of £400,000, the share capital of the company at 
that date being £250,000. The prices charged at that date were :— 
For lighting, 74d. per unit ; for power, 5d. The capital expended 
on the electric supply undertaking up to December 31st, 1901, 
including the purchase money paid to the Liverpool Electric Supply 
Co., was £1,157,622, inclading the Garston undertaking, The prices 
charged for electrical energy as from April'lst, 1892, have been :— 
For lighting, 324. per unit up to 3,000 unite per quarter; 3d. in 
excess of 3,000; for power, 2d. per unit up to 3,000 unite per 
quarter, and 14d. per unit in excess of 3,000. For lighting 
Corporation, buildings, the charge is 3d. per unit, and for street 
lighting 2d. per unit. The charge for energy for the tramways is 
per unit, The output for the year ending December 31st, 
1901, .was:—For lighting .and power, 6,235,634; for tramways, 
13,782,508; total , units, 20,018,142,. The electrical generating 
stations contained plant-of 29,420 number of consumers was 
3,872, and the equivalent number of 16 o.P: lamps connected to the 
tains was.180,990. 
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Acetylene Black.—We learn that in Switzerland there 
is a factory manufacturing.a black pigment from acetylene obtained 
from calcium carbide, according to a process invented by M. Hubou, 
of Paris. It is said that the whole of the’product can be disposed 
of without trouble, as the shade of the pigment is good, and it is 


free from any greasy matter which would prevent the printers’ ink . 


or paint made from it drying properly. Acetylene black is also 
employed in calico printing with gratifying results. It is reported 
that another works may soont-beterected,either‘jin England or 
France for the same purpose. In Switzerland the crust found round 
the ingots of calcium carbide coming from the electric furnace was 
originally used for generating the acetylene needed for the manu- 
facture of the black; but now owing to the lower price of the 
prime material, good carbide is employed. The Hubou process 
consists in pumping acetylene into steel cylinders to a pressure of 
some 2 atmospheres net, thenjpassing an electric spark through the 
vessels, which causes the gas to dissociate into its elements, carbon 
and hydrogen. The hydrogen is collected in a suitable holder, and 
put to any convenient work; the carbon is ready for sale.f Only 


the question of price remains to make this Hubou process a {most 


important one, for but few people have ‘any, idealiwhat.1enormous 


quantities of lampblack are consumed every day in the form of: 


printers’ ink, and what an unsatisfactory material ordinary lampblack 
always is. 


An Electric Glass Factory.—According to L’ Zndusirie, 
a glass factory has just been opened at Deutsche Matrei, in Tyrol. 
The glass is manufactured by a new process invented by Messrs, 
Volcher & Becher, of Cologne, which makes use of the electric arc 
in order to obtain the extreme temperature without running the 


nek of devitrification. The great difficulty which had to be over-. 


come was the fact that glass when in state of fusion acts as a con- 
ductor, The inventor constructed a speci 
which the carbon electrodes do not come into contact with the 
molten mass, and in which enormous resistances are placed in the 
circuit by means of metal bricks which form the crucible. Electric 
current to the extent of 3,000 H.P. is used in the factory, and is 
furnished by a neighbouring calcium carbide factory. The process 
is still in an embryo stage, and, unfortunately, does not as yet allow 
glass to be produced so economically as by the old method. It is 
ream however, that the clear glass plates are particularly 
beautifu. 


Electric Traction with Alternating Currents.— 
Speaking of the victory of direct current over alternating current 
in connection with the London Underground Railways, and about 
the single-phase installation which the Westinghouse Electric Co. 
are about to carry out on the Washington—Baltimore line, the Electro- 
technische Zeitschrift makes the following remarks:—‘ The decision 
of this commission (the arbitration of the Metropolitan and Metro- 
politan District Railways) cannot be considered as final as far as 
railways in general are concerned, for since that time the electrical 
engineers of England, Germany and America have been energetically 
engaged on the problem, and the technical success of the alternating 
system may be regarded as assured. In fact, there is a large 
number of alternating current railways in successful operation on 
the European Continent. An objection which the supporters of the 
direct-current motor advance against the alternating-current motor 
is that the small air-gaps of the latter increase the number of repairs, 
while ‘a second is that of the low acceleration. In both cases 
practice has proved the contrary. In support of this, we give an 
extract from a letter we received a few days ago from Prof. Kiibler. 
This gentleman, who has just been conducting some trials on the 


Burgdorf-Thun railway, makes the following statement:—‘The | 


results of my experiments, which took place in the presence of Mr. 
Krahenbuhler and’ Mr. Morgenthaler, of the Brown, Boveri Co., 


‘cannot be properly determined at this early date, on account of the 


great amount of calculation they must necessarily entail. But I am 
able to say at once, that the alternating-current system has un- 
doubtedly proved its excellence during the three years of actual 
operation. There have been no motor repairs. The line pressure is 
higher (850 volts) than it was at the beginning without causing any 
difficulties. With reference to the alleged heating of the motors, I 


made a trip on a goods trains with a locomotive which is used for 


shunting purposes, and at another time I had a train consisting of a 
motor car and three trailers started about 20 times rapidly in suc- 
cession. Inthe latter case the train was_run up.an incline and the 
motor finally cut out when running at full s .> Notwithstanding 


this, the windings were barely warm to the hand.’” 


B.E.T,. Club,—On Wednesday, December 3rd, this club 
gave its annual smoking concert at the Crown Room, of the Free- 
mason’s Tavern. Mr. J. customary 
aplomb, prefacing the evening with a:speech -in whichjhe regretted 
the absence of Mr. Garcke owing to temporary indisposition. The 
evening turned out a great success, some 250 being present. The 

me was excellent, and included several goodturns by well- 
wn artists who were received with loud applause. The flourishing 
condition of this club would seem’ to’ prove that the energies of the 


company to which it is attached is by no means exhausted by. its. _ 


tentacular activities. 


Industrial Co-operation.—The Times says that Messrs. 
Clarke, Chapman & Co., engineers, Gateshead, have issued{a circular 
to their employés, inviting their suggestions with a view to develop- 
ing industry by the use of machinery or appliances that would 
cheapen or improve the quality of the work. 


al kind of apparatus in’ 


suggestions are | 


to be sent in in writing at the beginning of each month i 
merits will be considered by a committee. The woe “ 
receive a pecuniary reward. 


French Accumulator Tests.—The Centrablatt 
Accumulatoren und Elementenkunde publishes details of tegt 
carried out by order of the French Minister of the Marine with 
secondary cells of French manufacture—presumably for use on syb- 
marines. The method of testing the durability of the cells was as 
follows :—The cells submitted by the various manufacturers were 
connected up in series to form one battery, and were charged and 
discharged 250 times. Acurrent of 330 amperes was used for the 
first charging operation for a period of four hours, and subsequent 
chargings were carried out with the same current for a period 
equivalent in ampere-hours to a 50 per cent. incresse on the pre. 


vious discharge from the battery. The discharge was carried out at 


660 amperes, and was continued until the E.M.F. of any cell had 
fallen to 1°65 volts Two chargings and dischargings were com- 
leted daily, and Sunday was observed asa rest day. The level of 
iquid in each cell was preserved constant by addition of water or 


acid during the period of the test. The cells which fell below: 


1 65 volts in less than balf an hour from the commencement of any 
period of discharge were withdrawn from the series, and the plates 
submitted to a final examination in the presence of a representative 
of the makers. The number of cells entered for the test was 21, 
these being submitted by 13 manufacturers. The experiment con- 
tinued from October 10th to March 17th, and on the latter date 
only five cells were left as survivors of the durability test. The 


’ following are the trade names and final E.M.Fs. of these five cells: 


—Heinz (1'860 volts), Union (1°790 volts), Metaux (1'772 volts), 
Max (1°714 volts), Fulmen-d’Arsonval (1°650 volts). Of the above 
five makes of secondary cells, the first four are manufactured exclu- 
sively with pasted plates. The maximum weight of accumulators 
fox the French Navy is fixed by the Minis at 225 kg. The 
Heinz cell had:a total weight of 181 kg., of which 106 kg. repre- 
sented the weight of the plates.—Scientijic American. 


Electrically Operated Elevators.—There are com- 
paratively very few elevators operated by alternating. current in 
this country. One reason, perhaps the principal reason, is that 
most of our alternating current stations distribute single-phase 
current which, so far, has made very little headway in the matter of 
power work. In the States, two-phase distribution is not uncommon, 
and in New York, both continuous and two-phase, is available 
from the public mains. It is interesting to learn, therefore, 
that in New York there are about 3,000 elevators operated by con- 
tinuous and 300 by alternating current, and the question arises as to 
which method, in practice, has proved itself the superior. To deter- 
mine this, Prof. G. F. Severs, of Columbia University, with the 
assistance of the senior students, made some 20 tests, the results 
of which are embodied in a paper read a short time ago 
before the American Institute of Electrical Engineers. Whilst 
the paper is somewhat inconclusive, there seems to be little 
room to doubt that the advantages are all on the side of the con- 
tinuous current methods. The alternating system labours under the 
disadvantage that there is no satisfactory method of control, and in 
most of the cases tested there was no controller or starting switch, 
the circuit being closed direct on the motor through a p.P. switch. 
On the other hand, all the continuous current motors were equipped 
with proper starting apparatus, so that whilst the curves and tables 


show that the maximum demand and consumption of energy are — 


considerably less with. continuous current than with alternating 
current motors, the latter are handicapped by the system employed. 
The test readings have been reduced to a common basis, and plotted 
in curve form, the basis being a lift of 40 ft. in 30 seconds with a 
load of two passengers. On the average, the cage was over-balanced 
to the extent of 500 lbs. We note from the curves that, in ascend- 


ing, the maximum demand at starting was 14 xw. for the continuous _ 


current and 28 for the alternating current, whilst tne energy con- 


sumption for the fall lift is inthe proportion of 1:5 to 1. Descend- | 


ing, the maximum demand was, respectively, 17 and 26 xw., and 
the energy consumption in the proportion of about 1°08 to 1. From 
another curve we find that, with magnet control, a continuous 
current motor taking up 23 passengers ata maximum speed of 200 ft. 

minute, took a maximum of 225 amperes at 110 volts (100 at the 
motor terminals), falling to 150; and, with only two passengers, & 
maximum of 140 amperes, falling to 15. As was pointed out in the 
discussion, these results are by’ no means the best that can be 
obtained ; in fact, the starting currents are excessive, and the curves 


. Show bad gradation of the starting resistances, although they 
practice. One speaker, 8. G. Neiler, 


represent makers’ ordinary 
gave figures obtained with elevators installed under his specifica- 
tions, in which the starting current did not exceed the running 
current by more than 15 per cent., against the over 800 per cent. 
given above. He said that to make results at all comparable, they 
should be reduced to Kw.-hours per ton per mile per hour, and 
neglecting the starting energy, he had obtained results of 
0°676 xw.-hour perf ton-mile per hour. Mr. J. W. Mabbs con- 
sidered that the excessive starting currents required by electrical 


elevators rendered accumulators necessary, and said. that 


electrically operated elevator was so economical, or could compare 
favourably as to speed with the hydraulic elevator where high 
speeds and quick acceleration were demanded. 


Personal.—Sir Benjamin Baker, K.C.M.G.; has been 


appointed: a Knight Commander of the Bath in recognition of 
his services 


in ‘connection with the construction. of the Nile 


reservoir. 
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Mr. G. W. King, car shed superintendent to the Potteries Elec- 
tric Traction Co. at Stoke-on-Trent, on leaving to take up the 
position of manager of the Wrexham Electric Tramways, has been 
presented by the employés with a marble clock and pair of 
bronzes. 


For Sale.—Electric fitting and brass. foundry business at 
Birmingham. See our advertisement pages to-day, 


5.4 


Diesel Motors for Russia,—It is reported that the 
Rassian State Railway authorities have placed the order for the 
establishment and equipment of a large central electric lighting 
plant at the railway station at Kiew with the Augsburg Maschinen- 
fabrik, Augsburg, Germany. It is stated that the plant will com- 
prise four 400-H.P. Diesel motors. 


Auction Sale—On 18th inst. Messrs. P. Huddleston 
and Co. will sell by auction at the Electric Light Station, 
Broadheath, Manchester, a 50-.P.. Browett-Lindley engine, a 30- 
Kw. alternator, combined engine and induced draught fan, and 
other engines, dynamos, and apparatus. See our advertisement 
pages this week. 


Appointments Vacant,—Bermondsey B.C. wants a clerk 
for the electricity department at £2; a borough electrical engineer is 
wanted at Morley; mains superintendent for Motherwell at 
£2 5s.; a junior assistant at £104 for Burnley; the L.C.C. re- 
quires.an assistant electrical engineer for its tramways at £500; a 
chief engineer for Dundee at £400; an assistant mains superin- 
tendent for Sunderland at £90; an electrical adviser for 
Colomvo, at Rs. 10,000, See “ Official Notices ” to-day. 


THE CENTRAL STATION ENGINEER. 


Tas Tramways Committee of Sheffield T.C. has increased the salary 
of Mr. H. E. YeRsury, assistant electrical. engineer, from £260 to 
£280 per annum from June 7th next, and that of Mr. E, J. Marsu, 
chief electrical superintendent, from £160 to £200. The E.L. 
Committee has increased the salary of Mr. H. 8. R. Parton, secretary, 
from’ £300 to £325. 


Mr. J. 8, Hiaurtexp, the electrical engineer for the Corporation 
of St. Helens, has been appointed by the Metropolitan Electric 
Supply Co. to the position of chief engineer. : 


Mr. James A. Roperrson, chief electrical engineer with Messrs. 
Denny. Brothers, Dumbarton, has been appointed electrical engineer 
for Greenock, at a salary of £250 per annum. There were 70 
applications. 

The Swindon Lighting and Tramways Committee has made the 
following appointments :— Assistant electrical engineer, Mr. R. W. 
Gruss, M.A., assistant engineer, Eastbourne Corporation; chief 
clerk, electricity and tramways department, Mr. T. MzpcatF 
(Burnley) at a commencing salary of £100. 


NEW COMPANIES REGISTERED. 


River Plate Electricity Co., Ltd. (75,569).—This company 


Was registered on November 28th, 


Homerton, secretary; andG. E. Sanders, 61, Larkfield Road, Richmond, clerk. 

So initial public issue, The number of directors is not to be less than three 

nor more than seven; the first are to be appointed by the subscribers; qualifi- 
» £500; remuneration, £1,000 per annum, divisible. 


ottin hamshire and Derbyshire Tramways Development 
(75,577).— This company was registered on November 29th, with a 
Capital of £30.000 in £10 shares, to promote Bills in Parliament and to seek 
powers to construct tramways in Notts. and Derby, or elsewhere, and work the 
ie by animal, electrical or other power, and to carry on the business of 
of sles and tramway constructors, owners and workers, producers and suppliers 
Meberity, &c, The first subscribers (each with one share) are:—W.8. B, 
aren, M.A., 66, Ashley Gardens, London; M. H. Mills, Sherwood Halj, 
ee MLC.E.; D. Fox, Marlbro’ House, Dewsbury, manufacturer; J, N. 
hence: 7, College Street, Nottingham, cotton manufacturer; G. Wigley, 
Mapperley Road, Nottingham, silk merchant; T. G. Mellors, 1, 
8 Chambers, Nottingham, chartered accountant; and J. Fell, Hollyhurst, 
notte weet engineer. No initial public issue, The number of directors is 
ob less than three nor ‘more seven; the subscribers are to appoint 
Temuneration as fixed by the company. 


 (41,461),—A trast deed dated November 11th, 1902, to secure 


County Electric Traction Co., Ltd. (75,553).—This company 
was registered on November 28th, with a capital of £3,000 in £1 shares, to pro- 
mote, construct and maintain railways and tramways, to work the same by 
animal, electric or other traction, &c, The first subscribers (each with one 
share) are:—A, E. Pegg, 4, Alice Road, Chadwell Heath, Essex, law stationer; 
B. B. J. Dudley, 891, Fulham Road, 8.W., engineer; T. B. Nash, 25, Victoria 
Street, 8.W., secretary; P. J. Fell, 6, Mornington Crescent, Regent’s Park, 
N.W., surveyor; J. Lewis, 88, Cathles Road, Balham 7 8.W., law clerk; 
W. J. Driscoll, 12, Clement’s Inn Passage, W.C., clerk ; E. G. Mawby, 25, 
= Gardens, W., solicitor. No initial public issue. Table “A” mainly 
app 


Dynamotor, Ltd. (75,563).—This company was registered on 
November 28th, with a capital of £6,000 in £1 shares, to acquire W. S. Frost’s 
invention of anew electrical power machine, to turn the same to account, and 
to carry on the business of electrical and mechanical engineers, &c. The first 
subscribers (each with one share) are:—W. T. Frost, 135, High Street, 
Homerton, N.E., electrical engineer ; H. Hawkins, Bush Lane House, Cannon 
Street, E.C., land and estate agent; H. Foster, 47, Disraeli Road, Putney. 
gentleman; H. F. P. Hawkins, 94, Upper Richmond Road, Putney, S.W., land 
agent, &c.; I. Levy, 86, Chepstow Place, W., gentleman; A. Smith, 79, Addison 
Gardens, W., financial agent; and M. de Moro, Bush Lane House, E.C., gentle- 
man. No initial public issue. Registered without articles of association, 


N.S. Electric Storage Co., Ltd. (75,623).—This company was 
registered on December 8rd, with a capital of £21,100 in. 20,000 “A ” shares of 
£1, 20,000 “*B” shares of 1s. each, and 2,000 ‘‘C” shares of Is. each, with 
objects chiefly indicated by the title. The first subscribers (each with one 
share) are :—R. B. Cannings, 81, Camilla Road. S.E. clerk; J. E. Simister, 83, 
Clements Road, High Street, East Ham, clerk; -A. W. Read, 11, Ironmonger 
Lane, E.C., solicitor; P, J. Pakeman, 11, Ironmonger Lane, E.C., solicitor; G. 
Rowson, 136, Francis Road, Leyton, clerk: H. M. Cordrey, 26, Amott Road 
8.E., clerk; and E, Cleaver, 1, Walker Street, Limehouse, clerk. No initial 
public issue. The number of directors is not to be less than two nor more than 
seven; the subscribers are to copeint the first; remuneration as fixed by th 
company. Registered office, 30, kwell Street, Greenwich. 


Metal and Chemical Co., Ltd. (75,653).—Thie company was 
registered on December 6th, with a capital of £7,500 in £1 shares, to acquire 
patents and licenses for treating metals, earths, and other substances by 
electric, chemical, mechanical, electro-chemical, and other processes, to turn 
the same to account, and to carry on the: business’ of electricians, chemists, 
mechanical engineers, metal workers, ironmongers, smiths, founders, mill- 
wrights, &c. The first subscribers(each with one share) are:—F. B. Darling, 
184, Upper Dawlish Koad, Selly Oak, Birmingham, clerk; C. Dust. 126, Byron 
Road, Small Heath, Birmingham, clerk; G. A. Baker, 24, St. Peter’s Road. 
Handsworth, clerk; W. E. Broadhurst, 89, Belgrave Road, Birmingham, clerk ; 
Miss C. Bryan, 274, Soho Road, Handsworth: R. V. Lloyd, 204, Malmesbury 
Road, Small Heath, clerk ; and A. C. Hughes, 77, Ombersley Road, Birmingham, 
vlerk. No initial public issue. The number of directors is not to be less than 
two nor more than five; the subscribers are to appoint the first. 


— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


C. & A. Musker (1901), Ltd., Electrical and General Engineers, 
Liverpool (70,578).—Issue on November 17th of £2,900 debentores, part of a 
series created July 5th, 1901, to secure £50,000 chi on the company’s 
undertaking and property, present and future, including uncalled capital. 
Date of trust deed: July 8th, 1901. Trustees: Law Guarantee and Trust 
Society, Ltd. Total amount previously issued of the same series, £32,390. 


Electric Ozone Syndicate, Ltd., Sun Court, Cornhill, (44,660).— 
Issue on November 19sh of £200 debentures, part of a series created October 
16tb, 1901, to’ secure £6,000 ch on the company’s undertaking and 
property, present and future. incl uncalled capital. No trustees. Total 
amount previously issued of the same series, £5,400, 


Windermere and District Electricity Supply Co., Ltd. 

£20,000 debenture 
stock has been registered. Property charged: freehold land at Troutbeck 
Bridge, Windermere, and the company’s ‘property, present and future, in- 
cluding. unealled capital and the benefit of provisional orders. Trustees: 
F. A. Roberts, J.P., The Common, Windermere; and H. Agnew, 29, Booth 
Street, Manchester. 


Electric Lighting Boards, Ltd. (7, Pall Mall, W.) (64,543).— 
Issue on November 24th of a debenture for £100, part of a series created March 
10th, 1902, to secure £20,000, constituting a first and floating charge on the 
company’s undertaking and property, present and future, including uncalled 
capital. Date of trust deed, March 18th, 1902; trustee, Gen. 8. J. Nicholson ; 
total amount previously issued of same series, £19,800. Also on same date, 
issue of £2,800 debentures, created October 3ist, 1902, to secure £5,000, con- 
stituting a second and floating charge on same property. Date of covering 
eed, November 24th, 1902;'no trustees; holders, British Thomson-Houston 
Co., Ltd. (£1,009), Liverpool Electric Cable Co., Ltd. (£1,800), Sunbeam Lamp 
Co., Ltd, (£500); no previous issue of same series. 


Bright’s Light and Power, Ltd. (College Hill Chambers, E.C.) 
(58,290).—A third mo debenture, dated November 24th, 1902, to secure 
£1,000, charged on the company’s concessions, freehold and leasehold property, 
works and plant, and (as a floating security) all its prope’, and undertaking, 
including uncalled capital, has been registered. Holder, E. H. Shaw. 


Light Co., Ltd. (44,450).—Issue on 
part of a seties October 16th, 1899, 


to secure £15,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. Date of conveyance to trustees: 


October 16th, 1899. Trustees: G. H. Verrall, Newmarket; and F. E. Gripper, 


Broad Sanctuary Chambers, 'S.E. - Total:amount previously issued of same 
series, £11,800. 


Flather & Co., Ltd. (Park Electrical, Works, Leeds) (74,602 


li ed on the co y 
created November » 1902, mpeny 


pro- 
and future, including Holder: F. A. Angell, 
Street, Leeds. Notrustees, 
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W. T. Glover &.Co., Ltd. (Electrical Wire and. Cable Manu- 
facturers, Trafford Park, Manchester) (56,124).—Issue on November 20th, of 
£20,000 debentures (two of £10,000 each), part of a series created May 7th, 1902, to 
secure £100,000. ‘Property charged: The company’s undertaking and property, 
present and future, including uncalled capital, as a second charge, ranking next 
after £100,000 44 per cent, first morigees debenture stock. « Holders: Man- 
chester and County Bank, Lid., 55; King Street, Manchester.: N 
Total amount previously issned of same'series, £60,000. - Sih 


SUPPLY STATION ACCOUNTS. — 


Tux following is a copy of an. abstract 2ad 
analysis of accounts for the period of 11 months 
ended September 30th, 1902; which was sub- 
mitted to the Borough Coiincil of Hackney at its last’meeting by 
Mr. L. L. Robinson, the borough electrical engineer :— 


Capital expended at end of period... 

Revenue from electricity supply (exclusive of actual cost . 
{sic} of carbons and maintenance charges of public 
lighting)— 


Hackney, 


* Public lighting ... 3,931 
——— £11,459 
Revenue from meter rents, AT 
Total working expenses (exclusive of cost of carbons and 
maintenance charges of public lighting) ... ... £4,969 
Gross profit, before providing for interest and repayment £6,637 
Interest on loans, less. interest receivable ... . £5,606. 
Financial result, after providing for interest and repay-- ; 
Number of 8-c.P. lamps connected at end of period .., 52,451 


Number of units generated ... 1,137,330 


Private supply es oe 612,954 
Public supply $00 413,125 
Total ... —. 926,079 
Average price obtained— 
Combined sen ode) Yee, f tee 297d. 
x AmaLysis oF Costs. 
: Total. Cost per unit sold, 


Oil, waste, water and stores... ... 205 0°058d. 
Repairs and maintenance — ... 223... O°058d. 


Management expenses— : 

Salaries, rents, rates and taxes, &¢. 1,914 


CITY. NOTES. 


Nernst Electric Light; Ltd. 


Mr. Barnard M. Drak, chairman, presided on Wednesday 
afternoon over the third annual general meeting of the above 
company held at the Westminster Palace Hotel, when the follow- 
ing report was submitted :— 

The directors beg to submit their report and accounts for. the year ended 
September u0th, 1902.. ‘Trading operations having commenced during the year, 
& profit and Joss account has been prepared, As, however, only three months 
were under the new working basis, the resuit for the year, after crediting 
interest and dividends received, has been a net loss of £1,648 12s.1a, In addition 


to this, there has been further éxpenditure amounting to £1,518 17s. 6d., which © 


is carried to development suspense account, and £443 18s. sd. for cost of new 
patents. As alreaay announced by circular, the directors, after protracted 
negotiations, have conciuded a working arrangement for aterm of years with 
the Aligemeine Elektricitats Geselischaft, of Berlin, by which your compan 

has the benefit of their large existing manufacturing resources, and is rat 
the necessity for making a heavy capital outlay on a factory situated ‘out of 
England. At the seme time the lege) pr dings in tion with the com- 
pulsory license were terminated, and in return for the cession of certain patents 
taken out m Great Britain by your directors and staff, the Allgemeine Elek- 
tricitiits Gesellschaft have made valuable concessions relating to the terri- 
tories comprised in this company’s field of operations. Since the signing of 
this agreement in June, over 80 agenciés have been established in the com- 
pany’s most ‘important centres, and « supply of lamps bas been sent cut to 


earning an income. 


enable demonstrations to be made without delay. The receipt and execution 
of orders has already commenced, and it is hoped that with the further retrench. 

ments; that have become possible, the company may soon be in a ition tp 
cover expenses. It is satisfactory to note that the Allgemeine Elektricititg 
Gesellschaft in their last report to their shareholders state that the intrody 

of the Nernst lamp has been a complete success, and that the lamp daily gaing 
new friends. This statement is borne out by the large increase of lamps in nse 
in Great Britain, which is a hopeful feature for this company. It not on} 

means an increase in the royalties but, if the lamps pron n. continue to beg 
good quality, it must have an important influence on trade in the comipany’s 
territories. The return of royalties on lamps sold in Great Britain Up to 
Septembe: 30th must be regarded as approximate, for the complete account ig 
not due till the end of the year. The retiring director is Mr. B. M. Drake, who 
offers himself for re-election. The auditors, Messrs. Deloitte, Dever, Griffiths 
an4 Co,, retire, and being eligible, offer themselves for re-election. ‘ 


The Cuatgman said : “Since the Jast meeting I have to record with 
regret the. retirement of Sir Henry Mance under medical ad 
and also of Mr. Fort, who found it impossible to continue to devote 
the time required by the undertaking. The vacancies have not 
been filled, andiunder the present simplified conditions of worki 
the present directors have no difficulty in coping with the busines, 
You will see from the balance-sheet which you have all received, 
that the value of patents has been increased by £433 136, 8¢, 
This exvenditure was made under the advice of the company’ 
patent agents, as it was considered desirable to strengthen om 
position in the most important, trading centres by auxiliary patents 
covering the more recent constractional details of the lamp, If 
will be observed that part of the total expenditure during the year 
has been carried to suspense account, and part is included in the 
profit and loss account. It should be explained that as long as the 
company was working on the old basis without tangible sources of 
income, the suspense account was necessarily continued, but after 
the settlement to which I will refer later, a profit and loss account 
became possible for the first time in the history of the company, 
Although ‘the result of our first profit and loss account shows 4 
debit, you will, I am sure, be pleased to note that some substantial 
sums have accrued from the genuine sale of lamps, and the result ig 
at any rate a great improvement on former years. The largest 
item under the heading of income is the royalty amounting to 
£1,115 on lamps sold in England, and there is little doubt that this 
will rapidly increase. The wisdom of purchasing this asset, which 
was effected by the directors subsequent to the formation of the 
company, for a cash consideration of £5,000, is thus clearly 
demonstrated. The only other item which I think calls for com- 
ment is that of the directors’ fees. You will remember that in the 
last report the directors announced their intention to draw only 
one-quarter of the sum to which they were entitled, and they pro- 

to continue to work on this reduced scale until such time as 


the:production of the lamp in a commercially saleable form was al 


accomplished fact. This period having, in their opinion, arrived in 


June last; the three directors decided to draw approximately the / 


amount that they would then have received had the larger board 
continued, thereby effecting a saving to the company of £4004 
year so long as the board remains as at present constituted. ‘The 
arrears, amounting to £793, are shown in the balance-sheet, and! 
may say that so long as my colleagues and I’ continue to enjoy the 


confidence of the shareholders in carrying out the policy which we © 
_ have adopted, it is not our intention to claim;these arrears until the 


company has turned the corner and is paying its way. The mos 


important work in the past year has been the settlement and 
amicable working atrangement effected with the Allgemeine Elek | 


tricitiits Gesellschaft in regard to the legal proceedings which were 
pending at the time of the last report. You will remember that 


your directors decided to apply fer a compulsory license to manr | 


facture in Great Britain, the result of which application was nece# 


sarily uncertain. Previous, however, to the hearing we received 
visit from the directors of the Allgemeine Elektricitiits Geselk 7 
. schaft, as a result of which Mr. 


Hirst and I visited 


Berlin, and, after difficult negotiations, were able to settle an | 


agreement which not only avoided further legal outlay, but enabled 7 


us at once to determine upon a definite policy, and commenté | 


At the same time it overcame the difficulty 
which had previously existed as to che company’s inability to manr 
facture except in foreign countries. 


At first sight it may appeat ; 


that we have for the time sacrificed the manufacturing profits, butl 7 


can assure you that we have seen enough ‘of the problem to lw § 


certain that no one could make lamps at the price we are n0W 


obtaiving them at without providing a factory on a scale that wal @ 


quite beyond our means. With regard to the patents which we § 


transferred, we were advised that these, although valuable in them 
selves, were subordinate to the master patents held by. the Allge 


meine Elektricitéts Gesellschaft, and as announced in our repoth | 


we received a valuable quid pro quo for their cession. 
tion shonld develop in the future to an extent which would 
warrant manufactories being started in our different countries, ther 


If the inver 


will be nothing to prevent our adopting this course. Some doult § 
was thrown on the value of ‘one of the master patents by a decisi@l 
in Germany, which declared this patent void. It is satisfactory % 


therefore, to hear from Prof. Nernst that the Supreme Cou 
has recently reversed this decision, and reinstated the patent in # 
entirety. This decision cannot fail to be of value in dealing wit 
the question of infringements, which usually follow. in ft 


wake of every successful invention. The most important questi 


to ourselves has throughout been the snecess or failure 


the main principle of the Nernst invention; for if the lamp® 


became popular in any one. country, this result was 
to follow in our territories,. which take their cue from 


E practice. In spite of the adverse criticism of the path 


the Nernst lamp is now beginning to’ take its place as a seridl 
factor, which has to be considered in all new schemes for electtié 


lighting, and an increasing number are being substituted for othe § 
in existing installations. Many of you, doubtless, saw 


éxbibition atthe Canadian Arch, and the appearance # 
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the lamps is now becoming familiar in many towns. Doubtless, 
with increasing output, the life and reliability of the replacement 

will be further improved, and although it is unsafe to pro- 
phesy, I have every hope. that-"if only the standard of manufacture 
ig maintained, we may be able to meet you next year without a 
deficit in the balance-sheet. Until there was some reasonable pos- 
sibility of dividends being earned, it would have been premature 
to consider the very serious question with regard to the capital of 
our company, but I suggest to you that the time is now ripe for the 
shareholders to consider the advisability of reducing the capital to 
a proper working basis. To the directors as such, it is not of great 
importance, for whatever the shareholders may decide the directors 
will loyally carry. out, though, naturally knowing all the 
facts, they are in a position to guide your deliberations. 
It must be manifest that it will be at least some years before 
the ordinary shareholders can hope to obtain a dividend, as 
the preference dividend will amount to over £9,000 a year. 
It. seems, therefore, quite clear that .if the ordinary shareholders 
consult their own interests they will be willing to consent to reduce 
the nominal value of their holding in the company to a very con- 
siderable extent, provided that they are allowed to.participate in 
the dividends from the first by making all the shares of one class. 
Similarly, the preference-sharcholders might with a view to shar- 
ing in all the profits made, instead of being limited to the prefer- 
ence dividend, consent to merge their shares in conformity with 
the suggested uniform stock and reduce to some extent. The 
directors will be glad to have the views of the principal holders of 
both classes of shares, and if it is decided to take action in the 
matter, will be pleased to bring forward a scheme at a special meet- 
ing, which would have to be called for the purpose. 

Mr. B. Yusman moved, as an amendment, that. the report be 
received, but not adopted. He said he adopted this course to bring 
the matter of the expense at which the company was run before the 
shareholders. Ifthe directors could give him satisfactory assurances, 
he would be glad to withdraw his amendment. He understood that 
the directors were drawing at the rate of £800 a year, besides which 
Mr. Drake drew £200 for special p A manager, however, 
had been appointed at a large salary.. He felt that if they went on 


, af the same rate, in a few years their capital would be wiped out. 
They could not for some years have an income of between £5,000" 


and £10,000, and if they went on with expenses of £5,000, the 
shareholders would get nothing. 

Mr. Coust seconded the amendment. : 

Mr. Huco Hirst said he joined the board at the request of a 
substantial body of shareholders, and it had been his endeavour to 
reduce expenses, and they had been reduced, The year had, 
however, been a very difficult one. He did not mind foregoing his 
fees, but he did think, if good work was to be done, the directors 
must be paid for it. , : 

Considerable discussion ensued, and it was finally agreed by the 
directors that they should receive £720 a year for their fees. 

The Cuatnman afterwards explained how the expenses were being 
reduced in various ways. 

A discussion then took place with regard to the question of 
teducing the capital, and it was agreed to invite correspondence on 
the subject from shareholders, and to calla ial meeting to con- 
sider the matter. It was suggested that the capital should be reduced 
one-half, and’ all the shares made one class, 

The report was adopted. 


Isle of Thanet Electric Tramways and Lighting Co. 


THE report for a period from the opening of the tramways on 
April 4th, 1901, to September 30th, 1902, states that the balance of 
net revenue is £22,815. Out of this sum debenture interest to 
June 30th, 1902, and preference dividend to September ist, 1902, 
have been paid, leaving £14,953. After making provision for 
debenture interest and preference dividend accrued, there remains 
£12,828. The directors have written off the whole of the pre- 
liminary expenses, £1,023, and £1,000 from the special car account, 
and it is proposed to carry forward £10,805 to the credit of revenue 
account. The balance-sheet has been brought up to November 29th, 
s0.as to include some outstanding liabilities which were unsettled at 
the former date. The Broadstairs lighting was not commenced till 
last August. The sale of energy included in the accounts up to 
September 30th produced £129. Protracted negotiations with the 


Corporation of Margate (not yet definitely concluded), regarding © 


the terms on which public lighting should be supplied, have 
delayed the inauguration of the electric supply in this district, but 
the company are now engaged in laying down the distributing 
cables, and will soon be able to commence supplying private con- 
sumers in Margate. Ten additional cars were delivered early this: 
year, and ten more have been ordered, which will be ready for 
next summer season’s traffic. 


Marconi International Marine Communication Co, 


Sim C. Evan Smrru presided at the annual meeting of this com- 
pany, held at 18, Finch Lane, E.C., on Tuesday last. Some diffi- 
culty was experienced in obtaining a quorum of shareholders. In 
moving the adoption of the report, of which we gave ian abstract 
last week, he said that the company was in an early stage of its 
existence, and many of its affairs were in a state of progress. An 
extensive agency system of assisting the international organisation 
of the business was being carefully developed. The development 
of the system of shore stations was p satisfactorily, and 
further arrangeménts, not mentioned in the report, and particalars 


of which it would not at present be desirable to disclose, were prac- 
tically completed for shore stations commanding very important 
ship routes. A school and dept were about to be opened at Liver- 
pool to facilitate the large business transactions which the company 
already had with vessels running to and from that port. With 


regard to the forthcoming Wireless Telegraph Conference in Berlin, . 


this matter had naturally engaged the most careful attention of the 
board, who believed that a great many of the problems with which 
the Conference would have to deal had already been solved by 
this company, which, through the acquisition of Mr. Marconi’s 
inventions, had not merely obfained the lead in all technical 


questions, not readily to be overtaken by would-be competitors, but - 


had become virtually the pioneers in the commercial application of 
the system. It was natural that the successes of Mr. Marconi 
should have brought a great number of imitators into the field, but 
the board believed that when the matter was thoroughly examined 
the apparatus of the other inventors would be found to be inferior 
even to that produced by Mr. Marconi several years ago. It must 
be remembered that only one or two isolated ships had tried these 
various apparatus, and, in the absence of shore stations and other 
ships with which to communicate, the results had been rendered 
practically valueless, The board believed that if. there was to be 
any practical outcome of the Berlin conference, it could only be by 
certain regulations being made binding on all ships carrying wire- 
less telegraphic apparatus similar to those which had already been 
put in force by this company from the beginning for the organisa- 
tion of. their shipping business—regulations which, it was felt, 
required one central organisation controlling such an international 
system as that which this company had developed for the benefit 
of all nations alike. 

They had just received gratifying intelligence from the Congo to 


the effect that the installation which the company put up there — 


between Banana and Ambrizette had been completely successful. 
The resolution was seconded by Colonel -H. M: Hozrmr,©.B., and 

carried unanimously. 
The retiring directors were re-elected. f 


Companies Struck Off the Register. 


Tue following companies have been struck off the Register, and are” 


accordingly dissolved :— 
A.B.C, Electric Arc Lamp and Incandescént Mantle Co., Lid. 
Cambourne, Redruth and District Light Railways Co., Ltd, 
Carbide of Calcium Supply Syndicate, Ltd. : 
** Cotsworth ” Arc Lamp and Mlectric Lighting Syndicate, Ltd. 
Electrical Advertising Syndicate, Ltd. - 
Engineering and Electric Works Co., Ltd. 
Flueless Boiler Syndicate, Ltd. 
French Improved Electric Glow Lamp Syndicate, Ltd 


Gas and Electric Light Consumers’ Protection Association, Ltd. 
International Telephone Manufacturing Co., Ltd. 

Marine Propulsion and Electrical Generating Syndicate, Ltd. - 
National Light Railways Construction Syndicate, Ltd. 

New Electro-Chemical Manufacturers’ Association, Ltd.- 
Redditch Engineéring Co., Ltd. 
Self-Charging Electric Traction Co., Ltd. 
‘Telephone and Switchboard ig (Continental), Ltd, 
Woodward Electrical Storage Battery Co., Ltd. : 


Power-Gas Corporation. 


Sm Henny Fowrur presided at the second ordinary general 
meeting of this company. on 4th inst., and in the course of his speech 


moving the adoption of the report, he made the following | 
remarks One of. the principal purchases which this company was 


formed to make outside the patents and other matters mentioned in 
the prospe¢tus was the large works at Stockton-on-Tees, where our 
business is really, so far as the manufacturing aspect of it is con- 
cerned, carried on. The report informs you that the purchase has 
been completed, and that the extension and remodelling of the 
works was taken in hand at once, and that they haye now been 
thoroughly equipped with modern todls and appliances, enabling 
them to turn out a large amount of work. I may say upon the 
authority of my professional advisers in this matter that special atten- 
tion has ‘been devoted to the remodelling of the works on the. most 


modern lines, and that they are now in a position to carry out con- | 


tracts both for general engineering and the special plant of the 
Power Corporation at the cheapest-cost, with best workmanship and 
speediest production. The motive power is Mond’s gas-driven 
engine direct-coupled to dynamos. The shops are fitted with the 
very best electric cranes, and other contrivances are utilised for the 
purpose of cheapening production. We have had, of course, during 
the year to carry on the manu ing process under some 
difficulties, for side by side with the work that we have had to 
undertake and carry out we have been going on remodelling the 
works; but I think that. period is now practically approaching 
its close, and that at the end of this year you will find the works 
in “complete operation without any difficulties of the character 
which I have mentioned. With reference to what our business has 
been during the last 12 months, of course we can only give you, as 
you will readily see in a manufacturing concern, the general results. 
‘Already a large number of orders have been received. Some of 
them are in hand, and these will keep our works busy for some 
time. A number of the plants for which licenses had been granted 
previous to the formation of this company have been started and 
set to work in the course of the last 12 months,.and I think I may say 
on the authority of the managing director that in every case the plant 
has been started without trouble of any kind and to the satisfaction. 
of the licensees. , It is. most ifying tothe directors to know 
that some of the firms which they have already supplied are now 
contemplating an extension of their installations and are in negotia- 
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tion with us for supplies of further plant. ... I do not know 
whether it is necessary for me to say anything about the general 
position of Mond gas, which this company is intended to deal with, 
or geek say that the attention of the world, the manufacturing 
world, the engineering world, is very much now concentrated on 
electric power in all its shapes ‘and mi fications. Motor gas engines 
have also reached the stage of development, where they are now 
m the same footing as steam engines, and these can now be 
Widest in units of 1,000 or even 2,000 Un- 
doubtedly the economy in the cost of power-gas is a very er 
feature in the extension of trade with reference to this ur 


. We are fully confident, that with our works co y 


equipped, we shall be able to undertake all the work off vggetd 
such as the equipment of electric stations, gas engines, dynamos 
and other accessories. What they proposed was that out of this 
year’s profits they should write off £2,000 of preliminary expenses, 
to pay a dividend of 6 per cent. per annum on the ordinary shares, 
a dividend of 4 percent. per annum on the deferred shares and 
carry £1,400 to next account. 


Barcelona Tramways Co. 


Ir is stated that on 3rd inst. the directors issued a circular to the 
shareholders and debenture stockholders of the company, recalling 
that in July last the directors invited subscriptions for £51,900 
43 per cent. redeemable debenture stock, being the unissued balance 
of the £200,000 authorised issue. The amount offered, the circular 
continues, was largely over-subscribed, and the board would have 
ed to allotment, but that in the interim certain gentlemen 
Barcelona concluded a contract with the company, giving them 


the option of purchasing the company’s undertaking, against a 


forfeitable deposit of: £4,000, subsequently increased, in considera- 
tion of a short extension of time, to £5,000. This option has not 
been exercised, and the company therefore retains possession of the 
£5,000. The directors now offer the stock again at the same 

and any balance not — for on or before the 13th inst. will be 
taken by the directors and their friendson the same terms. The 
electrical equipment of the Brg cours system is now practically 
complete, and the oe this issue will be applied towards 
payment for the e 
extension recently 


India-Rubber, Gutta-Percha and Telegraph Works 
Co., Ltd. 


Tue directors’ report for the year ended September 30th, 1902, to 
be presented at the meeting of the shareholders, to be held at the 
Offices, 106, Cannon Street, London, on Tuesday, December 16th, 
1902, reads as follows: — 


The accounts show, after provision for doubtful debts, a net profit for the 
~~ 12 months of £57,554 Se. 4d. Adding £54,807 8s. 3d, brought forward, and 
ucting £12,500 a 5 dividend paid in June, there remains a disposable 
balance of 1s. 74. The directors recommend the distribution of a 
dividend of 15s. a share, free of i tax, ting to £37,500, making, with 
the interim dividend paid ia June, a total payment of 10 per ses f for the year, 
and leaving £62,361 11s. 7d. to be carried forward. e general business shows 
& falling off when compared with last year. ‘Toa great éxtent this is due to a 
lowerten of selling prices, the quantity of goods told being about the same in 
= two years. The cost of raw material has on the whole been less. A cable 
Francisco with the Sandwich Islands has been manufactured for 
ths Commercial Pacific Cable Co., and was despatched in the cable steamer 
Silvertown on September 20th last. This vessel is expected to arrive shortly 
at San Francisco and will proceed with the laying. 9 Dacia has been em- 
loyed by the Spanish Government in cablere work, and by the Western 
| + see Co. in cable laying on the coast of Brazil. The Buccaneer has had 
three short charters for cable repairing work in the English Channel, The 
works at Silvertown and Persan have been maintained in their usual state of 
efficiency and extensions continue to be made. Col. A. Weston Jarvis, havitg 
gone on military duty to South Africa, was sppointed an extraordinary 
and Mr. John Young Buchanan, F.R.S., was "acted to fill the vacancy thus 
caused on the board. Although the death of Mr. Matthew Gray was reported 
at the lest yearly meeting of the company as having just occ , the directors 
wish to place on record both the great regret they felt on the occasion and the 
fact ther the shareholders, by a resolution passed at that meeting. associated 
ives in that sentiment. Mr. Gray was manager or managing director for 
36 years, and the prosperity of the company was very largely due to his un- 
sparing devotion to its interests. The Hon. Henry Marsham and Mr. J, Y. 
Buchanan retire by rotation, and offer themselves for re-election. 


Electric and General Investment Co.—'The following 
interim dividends have been declared :—At the rate of 6 per cent. 
per annem on the preference shares for the six months ending 31st 


inst., being 3s. per share ; 10 per cent. on the ordinary shares, being 
2s. per share. 


Prospectus.—The Greenock and Port Glasgow Tram- 
ways Co. has been before the public inviting.applications for 4,476 
5 per cent. preference shares of £10 each, also 1,500 ordinary shares: 
of £10 each. ee made in order to discharge the balance 
due by the company in respect of tte construction and electrical 

equipment of the lines (£51,260), and for the construction and 
equipment. of an authorised extension. The list closed on 
December 10th. 


Commercial Cable Co.—Quarterly dividend 1} per 
cent. and a bonus of 1 per cent. 


Waygood and Otis.—Interim dividend on the 
berth for the six months ended Septem- 
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ectrification of that line and the Bona Nova 
constructed. 


STOCKS AND SHARES. 


Wednesday Evening, 

Wrra the coming of Christmas a tendency for business in the stock 
markets to wane is All that can be expected, according to precedent 
and tradition. Round the House the complaints as to lack of orders 
ate rising more loudly every day, and those who venture to predict 
a smart revival before the New Year are regarded as hopeless 
optimists. In the money market there is the slight stiffening of 
rates to which we alluded last week as being usual at this season, 
but which is sufficient to keep down the price of Conaols and cther 
high-class investment securities. The speculative departments are 
almost devoid of feature, and suggestions of trouble, rife enough at 
the beginning of the month, are now laughed to scorn by those who 
want to know how failures can occur in lifeless markets. 

- However, the electrical sections cannot complain with as much 
reason of the lack of orders as many other purely investment 
markets of the House. There is a good deal going on in a quiet sort 
of way ; business which does not materially alter prices, but which, 
at all events, has the merit of keeping the existing levels very 


steady. The Electrical Supply list furnishes the most interesting 


case in point. Changes in quotation are few and far between, yet 
what there are this week consist mainly of improvements, and the 
prior securities are exceedingly difficult to buy at the quoted figures, 
Notting Hill shares are 4 up, and so are St. James’s and Pall Mall, 
the two sharing an advance even as they fell together. Notting 
Hill Debenture has come into the list, and stands at 1024. On the 
other hand, both the Brompton and Kensington shares are 5s. down 
on a few small sales. Chelseas remain unchanged, the polite 
attentions of an evening journal notwithstanding. Metropolitans 
keep steady in the trying interyal which is expected so soon to 
be terminated by the arbitrators’ award. It may be noticed that 
a mortgage or charge dated September 5th, 1902, to sécure an 
unspecified amount was stamped early this month to cover £25,000 
in addition to the £50,000 for which it was previously stamped. In 
Marylebone there are suggestions that the borough will come off 
almost lightly. 

In the telegraph market, the opening of the all-red cable is not 
received with any joyous welcome. Eastern Extension and Great 
Northern shares are both down 4, the former shares losing their 
gain of last week, while the fall in Great Northern makes £1 during 
the past fortnight. The Eastern Extension announces that the 
Federal Government of Australia has placed a special-wire at its 
disposal, but this statement does not altogether counteract the 
suspicion with which some holders view the official competition. 
Globe Telegraph and Trust Ordinary are down 4 in sympathy, but 
Eastern stock has not moved nominally, although the price is 
actually rather weaker. West India and Panama First Preference 
shares have lost a small fraction, but the Anglo-American group is 
immobile: 


Singular circumstances surround the proposed reconstruction of - 


the Motor Traction Co., since it is pointed out by naturally 
indignant shareholders that the last balance-sheets showed there was 
no want of cash to be apprehended. A searching investigation into 


‘this Lawsonian concern should be demanded by the proprietors, 


and it is to be hoped that some of them will have the spirit to 


agitate for one. Shareholders, as a body, are notoriously supine, © 


but in the present case, perhaps, they will decline to be pacified by 
the board of the Motor TractionCo. Incidentally, attention may be 
called to the registration of the Motor Power Co., Ltd., which, with 
the usual wide powers, boasts the lordly capital of £100 sterling. 
Resolutions for winding-up the Electrical Copper Co. are to 
be submitted at an extraordinary meeting next Tuesday, 
December 16th. 

In the railway list City and South London Ordinary records a 
rise to 764 upon the fine traffic published the other day. Central 
Londons are almost unaltered, the Ordinary stock merely moving 
up @ point to 1074. With the dividend-time drawing so near, there 
is not much likelihood of a set back in these securities for the next 
few weeks. Metropolitan Consolidated is again inclined to harden, 
but the District clique are keeping their horse remarkably quiet, 
perhaps from anxiety to get the much-debated Preference dividend 
affairs settled before they make a move in the Ordinary. _ Waterloo 


and City remains at 944. 


Westinghouse Preference are a trifle easicr at 64, the reason, of 
course, being the new issue of shares. No market has yet been 
made in the latter, the dealers being ignorant as to how the allot- 
ment is likely to be made. The last loc of new British Electric 
Traction Preference are quoted at a discount, the price being 35s. 
for the £2 paid share. Whisper says that some of the underwriters 
are alréady gétting out. The Edison & Swan report may be issued 
at any moment, but the £3 paid shares remain almost a 


Needless to say, nothing iant is expected to be revealed b mAs: 
report. Manufacturing shares are steady, without quotable altera- 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock |‘: Closi Business done 
losing Cl ded 
Present or Dividends for the last Hi ‘ons |» Week en 
1899. | 1900. | 1901. Highest Lowest. 
67,100 | African Direct Telegraph, 4 % De' | 100 98 —102 98 —102 
25,000 | Amazon Telegraph *s shares, 1 to ‘25,000 10 sh 3h 

119,7001 do. 5 % Debs., 100 70 — 80 70 — 80 

788,840 Anglo-American Telegraph . Stock | 73/6 61s. 49 — 52 49 — 52 
8,105,580 Do, do. do, 6 % Pref. Stock | 6 & 6 6% 938 — 95 93 — 95 2 of 
8,105,580 | Do. do. do. Deferred Stock | £1 7s. | 5s. 2s, 9 9 

44,000 | Chili Telephone, Nos. 1 to 44,000 5 | 4 % 5 5 % 4-4 4— 4 4 % 
18,883,300$ | Commercial Cable $100 8 8 8 178 —188 178 —188 ey 
1,841,209 Do. do. Sterling 500. year ‘ % Deb, Btock Red. Stock ety i y' 94 — 96 94 — 96 953 
16,000 | Cuba 10 71% | 4% | 4% 5— 6 5— 6 5 
6,000 10 % Pret. a 10 14 
60,7101 | Direct United States Cable 20 | | 34% | 88% | 102 10}— 103 10%; | 103 
"96,800 | Direct West India % Reg. Deb.,.within Nos. 1 to 4, 200, Red. 100 100. —103 100 —1038 
4,000,000 Eastern Telegraph, Or Stock | 7% 1% 1% 1233 — . | 128 —198 at 123 
800,000 Rasiern Extension, and China Telegraph 10 1% 123 11}~— 118 11} 
820,0002 Do. 4% Deb, Stock Stock 107 —110 107 —110 ax 
- 800,000 | Eastern & South — Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 53% ee te 99: —102 99 —102 — 
200,0007 Do. do. Mort. (Mauritius lto 25 99 —102 99 —102 % és 
150,000 | Great Northern Telegraph, Cope 10 128% | 15% $15 % 264— 27 26 — 27 
70,000 Halifax and Bermudas Cable, % 1st Mort. Debs. , within Nos. } 100 100 —108 100 —103 
1, 
17,000 |*Indo-European Telegraph |10% |10% |10% | 89—48 41 
100,000 | London Platino-Brazilian Telegraph 6 6 Debs. 100 101 —105 101 —105 
,680 | Montevideo Ltd., to 72,680 1 24% ie 4 $ 
86,492 Do. % Pret, Nos T to 86,408 1 1 1 a 
1,988,833 Telephone, Pref. Stock 100 5 5 5% 92 — 94 92 — bat 
1,966,667 do. Def. Stock 100 64 xd 62 — 64 62 — 64 

000 De do. 6 % Cum. Ist 10 6 6 it it 
15,000 Do. do, 6 54 Cum, 2nd Pre: 10 6 6 6 il 125 11 ie , 

000 Do. do. Dee ‘Stock Red. 100 4 4 101 —105 101 —105 1 102} 

171,504 | Oriental Telephone Elec. Nos. 1 to 171 2504, fany paid 1 5% 6 6 
100,000 | Pacific and European Tel., 4 % Debs. 1 1,000 100 ee 99 —102 99 —102 

11,889 | Reuter’s . 8 5% 5% 5% 64— 

co: 8,303 | Submarine Cables Trust Cert. vu 110 —120 110 —120 as 
{58,000 | United River Plate ‘Telephone 5 7% | 7% | 7% 5 — 5 — 5h - 
40,000 Do. Pref., Nos. 1 to 40,000 5 44— 5 44— 
@- 179,9471 Do. Stock 102. —105 102 —105 
West African Telegraph, 10 4 3— 4 
West Coast of 1 to 30,000 and 53,001 to 58,008 . 24 Oo— 43 O-~ +} 
* 150,0001 Do. do. 4%, Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 ee aid 98 —101 98 —101 se 
| Western Ltd., 1 to 207, 930 10 71% 1%- 114— 12 11 12 11} 

75,0001 Do. Debs. and series, 1906 100 102 —105 102 —105 
400,000 Do. Deb. Stock Red. 100 rae 99 —1 99 —102 

88,321 West India and 10 8% 4% ic 

34,563 Do. do. do. 6 % Cum. 1st Pref." 10 te 5 — 

4,669 Do. do. do. 6 % Cum. 2nd Pref. 10 B8— 4 3— -4 

80,0002 Do, do. . do. 5 % Debs., Nos. 1 to 1, 800 100 100. 108 100 —103 

| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 British Aluminium 7 Cum. Pref. 10 | 8— 4 8— 4 
800,000 Do. do. Ist Mort Deb. Stock Red. Stock es 80 — 80 
100,000 | British Electric ion ‘ FP 10 8% 9% 9% 124— 13 — it iat 128 
100,000 do. 6 Pref 10 12 — 124 12 124 
600,0007 do, Perpetual Debenture Stock Stock 2 in Py 123 —126 128 —126 1254 1254 
100,000 | British Insulated Wire 5 20% 15% | 10% 8 8 ds 
100,000 6 % Cum . Pref, 5 6 

50,000 Do. 4 1st Mort. Deb. Red.. 100 ee a mA 108 —106 | 108 —106 se ee 

50,000 /{Browett, Lindley Co. ), Ord. ~£1 8 12/6 to 13/6 12/6 to 13/6 

lec! gineering, 
150,000 Do. do. on-cum. 6 2 6 1-6 8% 1— 1— 
125,0007 Perp. 2nd Deb. Btock Stock 98 — 98 | 94 
90,0007 De do, 44% Ist Deb. Stock Red. Stock 109 —113 | 109 —113 lil 108 
1,860,014" | Central La Railway, Ord. Stock Stock | | 105 —1 106 —109 
494,093 4%. Pref. Stock . . Stock 4 105 -108 105 —108 107% 
494,993 De a Def. do, .. Stock 106 —109 | 106 —109 
1,880,000 | City and South London Railway Stock | | 6 |. 164 
100,001 { lst Marte Beg. Debs 101 —106 % | 101 —106 % 

17,139 do. 139.. 5 6 | 14— 
100,0001 do. 5% 2nd Btook Prov. Certs. ‘all pa. 100 T7 — 82 — 32 
112,100 Blectrio ¢ Construction, 1 to 138, 109 2 6% | 6% | 6% 

81,390 ~ Cum. Pref., 1 81,390 2 
182,5001 Perp. 1st Mort. Debs Stock Stock 99 —102 99 —102 99} 
General Blectris Co. as 5% stock } | &% 10 

85,000 | Henley’s (W. T.) Telegraph | orks, | 16 5% 20 | 90°% 
48,050 ac: ior. Deb. Stock Stock | | 109 109 od 
50,000 | India-Rubber, Gu! ercha & Telegra; 

00,0002 do. do, Ist Mort. Deb. | 100 | 100 —108 100 —108 1014 |... 
37,500 “Overhead | Railway, Ord. ve 10 | | 18% of és 
10,000. i+ Pref. £10 paid ov ee 10} 66 1 

7,500 | Parker Ord., Nos. 1 to 10 1 

§Rosling & 6% Cum. Pref. 19/0 to 
87,350 | Telegraph —— and Maintenance 12 15 % | S78 | 20 % 87 — 40 37 — 40 39 384 
150,0001 Do. Deb, Bas., ‘Nos. i ito 1 6o0 Red. 1900 100 102 —105 102 —105 
540,0001 Waterloo City Railway, Ord Btook 100 3% 8% | 8% | 98 —96 _ 
| | 
otations on en Stock Exchange t Unless otherwise stated all shares are fully paid. 
§ Bradford | Share From Share 
= = 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Construction and Maintenance, 


Oldham, Ash’ end Hyde Ord., 18—14.- 
rate of discount 4 per cent. (October 2nd. 1902. 
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THE Rik OTRICAL “REVIEW. (vot. No. 1,307, 


SHARE LIST OF ELECTRICAL COMPANIES SUPPLY COMPANIES. 


Present | for the Closing Closing Business done 
NAME. or otations tations week e 
1899. 1900. 1901. Highest. Lowest. 
100,000 Blackheath Greinwich Dist. Electric Light, Ord.. 1 $e “a 
100,000 44% Ist Deb. Stock, Prov. Certs. : 100 Lu 110 —118 110-113 ee owt 
20,000 Brompton & Kensington cugeris4 Light Sup., Ora., 1 to 20,000 5 6% 6% 8% Bt 10 — 1 1 10g 
20,000 Do. do. 7% Cum. Pref. 5 oh 1 1 10 — 1 si ok 
50,000 and Strand Electricity Supply 5 9% 9% 110% 9 — 9 — 
40,000 do, City Undertaking "’ log Pref. 5 4 
505. | City of Loudon Bh Light Ona 10% | 103 i0 
ty o on ighting, — “4 — 
800,000 Do, ne 2nd Deb. Stock, Prov. Certs., ‘all paid . as 100 ‘108° —106 103 —106 
40,000 of & Brush Prov. Electric Lighting, Ord. 1—40, 000: . 10 + 4 4% 
20,000 do. do. 6 % Pre 10 6 6 114- 
400,0002 do. 44% Deb. Stock, Prov. Certs. (all paid) Red 109 “109° —112 
do. 
140,000 Do. do. 44% Ist Mort Deb: Stock 100 107 107 —110 1024" | 108" 
21,000 | Kensington and Knightsbridge Electric, Ord. 5 11% °}12% |10% ‘10 — 10 — ll es 
ondon Electric Supply : ota 
100,000. | M clan “Supply, 1 5% 1.6% 4 64% 164 1 15} 
ic Supply, 1 to 5 ‘ 
220,0007 do, 1st Mort. Deb. Stock 109 —114 109 —114 
250,0001 do. Mort. Stock 99 —102 99. —102 a2 
10,852 | Notting am Electric’ Lighting 10 6 14 — 15 1 1 
40,000 | St. James’ and Pall Mall Hlectric Light, Ord 144%) 14 — 15 15h 
006 do. Pref. 20,081. to 40,080 q 7 T 94 
65,000 | South Bleotuicity Supply, Or 5 3— 3— 3 
30,000 Do. do. 5 % Cum, Pref., £4 pa. 
110,000 | Westminster Electric Ore 6 8 % 104% 108% 12 4... 113 
28,141 Do, do, 5 % Cum. Pref. 5 6.— 6% 6 64: 
‘ *Subject to Founders Shares... Hales rated all saves ae pai 
MARKET QUOTATIONS, Wedusetay, December 10th. 
CHEMICALS, &c. This week. | Last week. ‘Ine. or Dec. - METALS, &c. (continued). This week. | Last week.| Inc. or Dec, 
a Nitric , . 22/- 2). per ton £67 
a Ammoniac, Sal Perawt.;  42/- 42/- = rton| £61 £61 
Ammonia, Muriate (crystal) -- Pperton |, £3310 | £33 C. Wire Ib. 7a. Td. 
Bleaching powder . per ton £4 10 £4 10 4 Shee 5/- 
a Bisulphide of Carbon .. Der ton £15 £15 ob n German liver Wire. Derab,: 1/44 1/44 
Benzole (90%) per gal. h India-rubber, Para fine. sper Ibe | 3/2 to 3/5 3/1 to 3/5 
(50, ) per gal. 5/6 Tron, Charcoal Sheets . ton £18 - 
Co Sulphate per ton £17 10 £17.10 i, Pig (Cleveland warrants) per ton 48/6 51/- 2/6 dec. 
a Lest} itrate perton £% =} Forgings, to size perton| From £11 | From £11 | | 
a ,,. WhiteSugar ... ... per ton £31 £31 Serap, hea: _per ton |. 47/6 to.50/- | 47/6 to 50/- 
a ated Spirit . per gal. 
Naphtha, Solvent (90% at 160° ©. per gal. 5/6 5/6 g Lead, English Ingot per ton { to £10 £11 dec. 
a Potash, Bichromate, in casks .. per Ib. 8d. - Bd. Sheet perton 
a Caustic -. perton £24 Minganin Wire No. per Ib, 8/- 8/- 
a Bisulphate .. per ton £35 £35 bot.) |. £8 16 £8 15 
| Mice, (in small per Ib, | 3d. to 9d. | 8d. to 94 
@ Sulphate of Magnesia ..  .. per ton | £4 “4 ” » medium per Ib. 3/9 to 2/9 1/9 to 2/9 
a Sulphur, Sublimed Flowers .. per ton 265 | £6 5 -. perlb. | 3/8to7/8 | 3/8 to 7/3 
a vered per ton. 2510.; £510 p Phosphor Bronze, plain castings . per 114d. to 1/2 | 1844. to 1/2 
a Lump... -. per ton £5 j £5 ro) & rods _per lb, 1/-"tc 1/8 1/- to. 1/3 
a Soda. Caustic (white 70%) perton £1015 £1015 per Ib, 1/2-| 1/2 
tals perton 43}: £8 Piatinum “Der oz. £4 £4 
@  Bichromate, casks. . per Ib. 23d. 24d. Bice Magnet perlb. | 9d.toilj/- | 9d. to1/- 
| Stee Magnet, in £58 
Aluminium Ingots, in ton lots... perton | £48 £118 g Tin, Block... perton!{ 

Wire, in ton lots -.. per ton £224 £224 sper Ib. 16 1/6 
Sheet, in ton lots .. perton £191 | n.4, Wire, Nos. 1to16 .. per Ib. 1/64 
p Babbitt’s metalingots .. -. perton | £40to £130) £40 to p White. Anti-friction Metals— « 
¢ Brass (rolled metal 2" to 12”) basis per “White Ant”: brand Ber ton | £36 to £60 | £36.to £60 
Tube¢ per lb, | j Themes Cotton, on sp'ls per 1b. 
» (solid drawn). per lb, per lb. 
¢ 4, . Wire, per lb. } 20 Tbs. “Russian “per Ib. 4 

» (solid drawn) .. perlb... i .180 Ibs. Jute rove £4401 
g Copper Bars (best selected -- perton | £67 £67 Bae k Zine, Sh n't (Vieille Montagnebnd.) pet ton £23 £23 ie 
a Messrs. G. Boor & J India-Rubber, G.P, and Teleg. Works | Messrs. Morris Ashby, Lim ited. 

A 6 The British Teicieion Co., Ltd. Quotations J % Messrs: James & Shakspeare. [@o:, Ltd. | m Messrs. W. T. Glover & Co., Lid. 
Quotations | ¢ Messrs. Thos. Bolton & Sons., Ltd. | Quotatie by) & Messrs. Edward Till & Co. Ribplied by}. Messrs. P. Ormiston & Sons. 
supplied by Messrs. F. Wiggins & Sons. pp é Messrs, Bolling & Lowe. Supplied by Mersrs. Jo Matthey & Co., Ltd. 

i ¢ Messrs. Frederick Smith & Co. j Messrs. Walter H. ‘Hindley & Co.,Ltd. The Phosphor Bronze Company Ltd. 
Receipts for Miles Miles 
the week: Total to date. open. ; : : the week. Total to date. open. 
or Inc. or |This| Last linc. or! | Inc. or (This |Last 
Am'st. | dec,* | Am’nt. | i Anat. |" dec.* | A™ nt | dec.* |year.|year. 
oa ov. + + 
Dec. 6 170 | 4.12 | 20,642;— 172 | | Southport | Nov, 28:} | + 92) 12,810| + 4,476 
Bristol Trys. & Car. Co.| ,, 5 4,129 +314 — South Staffordshire..| 28 |. - 611 78 | 36,395) — 1,214 
British Elec. Swansea... .. | 28) 497 | + 23,505) + 1,496 
Barnsley... | Nov, 28 156 521 4 “Taunton .. 50°) + 4) 8079 B41 
Devonport 366 | + 9) £0,498) + 1,217) 5 5 208 | + 14,089) + 1,968 8 
Stourbridge. . in 905 | +108 | 35976) + 4,466 eston-supéer-Mare..| ,, 26 28 490 
809 | 96,817 | + 7,256 3S ‘Wolverhampton Dist.| 909 | #210 | 10,452| + 6,205) 103 | 2% 
Gravesend—Northfiect | ,, 2% | 167 3,526 — Central London Railway | Dec. 6 | 17,140 | +188 | 158,010| +11,754| 6. | 6 
—Ps.Glasgow| 28 | 444 | + 58 | 28.870) +18,282 ,, 7}. 3,661. +620 + 21,709 
pind 206 | + 12,016) + 1,186 Doncaster Corp. ~ 
Kidderminster .. oe oo 28 97 +.14) 5,906) + 66 Dover 169.) — 11 | 10,663) + % 8 8 
Merthyr... | 98 156 | 46.) 9,477 1,728) 8 8 Dublin United 4,140 | 4-122.) 110,024 | + 46 | 46 
Middleton. — | 10,393 East Ham Tramways ..| 6| 407 | + 94| 12,0¥7| + 2,488) 5 | 42 
Oldbam— + 48} 25419) 15M) Gisagow Corp. Trys, 19,678 |+2297| 294,762 | 11,446 48 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME LIMITS IN HEAVY ELECTRICAL ENGINEERING. 
Abstract of inaugural Address by the President, Jamzs _ 
Swinpugne, delivered December 4th, 1902. 

Jz is customary for a Presidential Address to be a review of the 
development of the science with which the Institution is par- 
ticularly concerned. “Such a review is especially beneficial in the 
ease of such a rapidly growing industry as electrical engineering, as 
the outlook changes considerably during a year. But other forms 
are open ; for instance, I might have devoted our time to the dis- 
cussion of the work of :this Institution, and gone fully into its 
growth and its doings, and we might have considered what the 
Institution has done for the industry, and what if ought to do in 
the future. 

Instead of a review of the past, a dream of the future may take 
the form of a presidential address, I might draw a rosy picture of 
a future when everything conceivable is done electrically. 
* Great though the temptation is, I will resist it, and try to look 
into the future from quite a different point of view. We have been 
going ahead so -very fast lately—even our acceleration itself in- 
creasing—that we may be a little apt to have vague views of what 
we can and what we cannot do. electrically. It may be well, there- 
fore, to try and look over some of the branches of our great and 
diverse industry, and see what obstacles are. now opposing us, and 
what are likely to oppose. us shortly, and whether the obstacles are 
insuperable or not. 


There are clearly at least two kinds of obstacles: For instance, - 


it is obviously impossible. to get more than 746 watts out of a 
dynamo taking 1 u.r: to drive it. . But the limit of possible speed 
on an electric railway belongs to quite a different category. I will, 
therefore, discuss various branches. of electrical techn logy, to see 
what may prevent, or,is preventing, further advance. 

Tn this address I must. touch on many points which may be con- 
troversial, and I will ask that what is for shortness stated dogmatic- 
ally, should only be taken as personal opinion. 

Twenty years ago this Institution was chiefly concerned with the 
development of the telegraph: We can get but few telegraph papers 
now. This is not because telegraphy is dead ; it is because most of 
its problems are solved, so there is little to discnss. The fact that 
there is little to discuss in telegraphy is the proof of its vitality. 
Ten years ago we were io the thick of the evolution of the dynamo 
and the transformer. Now there is little but detail to discuss about 
electrical generating machinery. . This is because heavy electrical 
machinery has got through its difficult infancy, and is now @ trade, 
which is the highest compliment that can be paid to it.’ But we 
electrical‘ engineers have also developed through our difficult 
training into being the scientific branch of the engineering pro- 
fession. We must not say that because we can buy efficient dynamos 
and order accurate instruments,:-we need have no technical know- 
ledge. Quite otherwise, we must. understand dynamos as before, 
also measuring instruments, but we must also understand steam 
engines, gas engines, fuel questions, financial matters, Parliamentary 
matters, tramway matters, railway engineering, and, very soon, rail: 
way management. All these are the work of the electrical engineer. 
No one man can be a complete electrical engineer; but each of us 
et to know one subject well and a large number of allied subjects 

irly well. 


As a basis of technical knowledge, which I am alone dealiog with 


to-night, we must have a fairly all-round knowledge of “ theoretical” 
physics and chemistry. Physics is merely unapplied engineering. 
Science is split—unfortunately, the split is very difficult to heal— 


into two parts, generally bg 4 called the theory and the practice, or - 


pure and applied science, fissure is not s0 deep in our 

of engineering, but it is there. Science, to be worthy of the name, is 
knowledge of Nature utilised by man. Engineering is science, and 
science is engineering. You can cut off a part and call it Unapplied 
Science. This is what is generally known as Theory or Pure Science. 
It is not purer than any other science, and the term Theory is mis- 
applied. Tobe an engineer you must know both branches. There is 
nothing superior about knowledge which is not yet applied. It is 
mere raw material; it may be useful when worked up, and it is 
valuable before it is worked up, but only because it may be worked 
up. The so-called practical man who works at applications without 
understanding the generalised principles is ignorant. He only under- 
stands a part of science. The so-called scientific man who only 
understands what is called pure science is just as ignorant. Each 
understands part of his subject only. Specialisation demands sacrifice 


* of general knowledge to gain particular, but the “‘ theorist ” and the 


“ practical man” are both ignorant of half science. Very sinister 
is the influence of the ** ical. man ” who despises “theory ” and 
thinks everything abstract, or mathematical, or chemical is better 
left unlearnt, and who glories in his so-called “ practical know- 
ledge” ; but just as sinister is the attitude of the half-scientific 
“theorist ” who thinks his own kind of knowledge includes of 
necessity that of the “ practical man.” The, may I say, somewhat 
supercilious attitude of the (from this point ‘of view) half-educated 
scientific man, ‘who'only deals with the raw material of knowledge, 
has done more to increase the gap between applied and unapplied 
science than any action’ of uneducated manufacturers. The sort of 
tacit assumption thatan engineer can never bea “scientificman,” while 
a “scientific man ” can teach thé engineer his business, cannot fail 
to annoy the engineer, and this feeling of annoyance is largely the 
cause of a great deal of opposition to technical, that is to say, really 


Perhaps the votary of unappliéd science sometimes feels that it 
is hard that people who only possess, in his opinion, a kind of 
knowledge which is unworthy of the name of science should be 
able to secure more fishes and more loaves. He must remember 
that he gets more Kudos. Moreover, unapplied science is pleasanter 
to acquire: But the great work of the world and the making of 
character depend on ~ doing what they dislike, not what they 
like. “Each branch ‘has its own peculiar advantages, and there 
ought to be no sort of antagonism, I would plead for more mutual 
respect, and a better understanding among scientific men, and 
closer’fellowship among those who study raw science, and those who 
deal with it iw its finished form. 

‘ We as electrical engineers ought especially to heal the split 
between the two halves of science; a split which is much deeper 
in other branches of engineering, such as. chemical and purely 
mechanical. We ought to unite knowledge of both branches of 
science in one individual as much as possible. 

No excuse is therefore needed for ranging over a fairly large area 
in an address. To keep within reasonable limite of space our atten- 
tion will be confined to heavy electrical engineering, thus omitting 
the electrical transmission of messages. Even then each subject 
can only be treated very shortly indeed. 

Tides.—The tides are often rgferred to as a possible source of 
energy even to this day; and it is urged that in places where the 
tide rises abnormally—for instance, in the estuary of the Severn— 
it would pay to make adam with turbices. But a system which 
gave an enormous power for a very short time four times a day 
would be of no use. With a single tank it is impossible to get a 
continuous output; it is, therefore, necessary to have more than 
one tank. The tank may be divided up into three, say, one of 200 and 
two of 400 square metres. By means of these tanks, of total area 
of 1,000 metres, and two turbines and one aynamo, if the tide—and 
the neap tide must be taken—is only, say, 4 metres, we only get 
700 watts! It is the great capital expenditure that wrecks tide 
schemes. It is often said that a Norwegian fiord or a Scotch loch 
could be easily dammed and utilised ; but it would be impossible to 
find three lochs all opening out together. The need for more than 
one reservoir does not seem to have been recognised. In addition, 
the demand for electrical energy on Scotch lochs or Norwegian 
fiords is rather minute. 

Water-power.—Some years ago there was a great deal of excite- 
ment about the development of water-powers. The idea was that 
power could be got for nothing, and industries would all migrate 
from coal districts to the neighbourhood of water-powers. At the 
time of the excitement it was pointed ont, largely in vain, that 
water-power did not cost nothing, because the development of a 
fall demanded a good deal of capital, whose interest and deprecia- 
tion had to be paid. But further than this, Ricardo’s theory of rent 
is applicable to water-powers as well as to arable land. If steam- 
power costs a farthing a unit, and if water-power at the same place 
can be produced for half a farthing, after paying working expenses 
and interest, the owner of the water-power will claim the odd half- 
farthing as rent, or will just allow tne water-power enough to 
encourage the production of a new thing. As a rule, however, a 
water-power is not where it is wanted industrially. In the nature 
of things water-powers are generally in hilly countries, and are. 
seldom. near the sea. The. result. is that a water-power, a‘ a rule, 


’ cannot command the same price as steam or gas, because it is not 


where it is wanted. The ideain starting many of the water-power 
stations also was that works which needed power would come and 
settle near. As a matter of fact, the cost. of power is a much smaller 
item in most industries than is generally supposed, and it does not 
pay to start a works in an otherwise not perfectly suitable locality, 
simply for the sake of the cheap water-power. Against the 
cheaper power, we have to put extra carriage for materials and 
for coal, which is often needed in addition, and extra carriage for 
finished products, and very often extra cost of labour, as labour is 
often dear and bad in water-power districts. Let us take, as an 
example, calcium carbide. The general idea is that the electrical 
energy is ically the whole cost of the carbide. Taking present 
practice, however, a kilowatt makes about two tonnes, or say two 
tons of carbide a year. The difference between water at, say, 
£2103. and £5 a kilowatt year is thus £1 5s. a ton in cost. The 


’ price of carbide may be taken at £13 10s. a ton, so doubling the 
carbide 


cost of power instead of nearly doubling the price of the 

would increase-it a little more than 10 per cent. For a water power 
to be really valuable, it should be near a source of material, on the 
sea, and should have a great head of water, so that the capital cost 
of development is small. - Such a water power is very valuable—to 
the landlord. 

A blast furnace is more valuable than a water power. There are 
plenty in England... Bat the owners, who have been wasting the 
gas up to now, will not give it-away ; they will want rent, so that it 
will only just pay to use this gas rather than make it The elec- 
trical industry thus does not gain, but the ironmasters do. 

Carbon Cells,—For many. years “electrical energy direct from 
coal” has been the dream of the electfo-chemist.. That is to say, 
he has dreamed of an electrolytic cell in which the consumed 
electrode is.carbon. The electrolyte in contact with the carbon 
must be a salt of carbon, or must contain a salt of carbon, or it must 
contain another salt whose positive radicle can be replaced by 


_carbon. To sum, up the matter shortly in the light of modern 


theory, carbon never forms ions, and bas no ‘solution 
pressure, and .caa therefore give no electromotive force.* At 
ordinary or moderate temperatures carbon is practically inert. At 
high temperatures, oxy, sulphur, silicon, and to some extent 
nitrogen, and many of. metals, combine with carbon, but there 


however, Billitzer, Monatsh, 1902, 23, 502. 
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is no dissociable salt of carbon formed. The carbon cell thus seems 


impossible.* 
It is hardly necessary to discuss thermopiles or thermo-magnetic 
engines as possible economical producers of electric power. 


Steam Engines.—The primary question in all heat motors is: What. 


temperature range is available? In the case of a steam engine 
there is enormous waste of mutivity}—to use a variation of Lord 
Kelvin’s convenient term—in boiler flues. We burn carbon and 
hydrogen, capable, even with air, of giving a temperature of some 
1,500° C , and the heat is degraded down. to some 200°C.. That is 
to say, instead of getting the heat with a mutivity of about 0 825, 
we degrade it down to, say, 0°35, a clear loss of 045 out of 0°8, or 
56 per cent. This degradation is apart from the efficiency ; the 
efficiency is concerned with the loss of heat up the chimney. The 
higher limit in large modern reciprocating engines may be taken 
roughly at 600° A. (327° C. or 620° F.). Above this there is difficulty 
in lubrication, and to some extent weakening of the material, The 
pressure corresponding to this temperature for saturated steam is 
out of the question, and the pressure may be taken at, say, 12°5 
megadynes per square centimetre of 124 atmospheres {, or 200 Ibs. 
per eq. in., and steam leaving the boiler superheated to 600° A. 
does not get at the cylinder lubrication at that temperature. Our 
limits inthe steam engine are thus pretty clearly defined. The 
pressure is the essential factor. Superheating is not much good in 
the way of getting higher mutivity in the boiler, nor is it very 
important in getting much more energy into the steam. This is 


shown diagrammatically in fig. 1. The vertical ordinates are abso- 
oe. 
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lute temperature, but in Centigrade degrees, and the horizontal 
distance represents the quantity factor corresponding with tem- 
perature, eo that the area is the energy of a gramme of steam. 
That is to say, the energy in the gramme of steam at any point in 


_ * For a full discussion of the carbon cell see Primary Batteries, 
by W. R. r. E. de Fodor, in Elektricitat direkt aus Kohle 
Hartleben, Leipzig, aleo gives a full account of work done on this 
problem up to 1897, the date of the“book. 

} Mutivity.—The term motivity was introduced by Kelvin (Phil. 
Mag., 1879, Math. and Phys. Papers, L.), but.is not used much now. 
The expression “Available energy” is well known and clear, 
though through an obvious slip in the first’ edition of Maxwell’s 
“Heat” it was called, buf not confused with, “entropy.” The 
term motivity suggests, according to the modern fashion in nomen- 
clature, a specific quantity, but I have no right to use it in a new 
sense. I therefore suggest “ mutivity,” which is a contraction for 
“ mutativity,” to denote the changeability or convertibility of the 
heat into other forms of energy. The mutivity is thus a number 
equal to (#, — 4 )/6:, which is less than unity, so that the mutivity 
is the available energy per joule. The energy integral of the 
mutivity is thus the available energy. The curves, fig. 5, give 
roughly the mutivity corresponding to various temperatures. Thus 
if one wants to find the value of some heat at, say, 600° absolute 
with a lower limit of 200, the line starting from 200 is followed till 


it cuts the horizontal 600° line. The other ordinate gives the 


mutivity 0°66. 

{ Common Sense Scientific Units—To talk of boiler pressures in 
megadynes per square centimetre may seem strange. We, the elec- 
trical engineers, have an almost perfect scientific system of units, 
so that the quantities hang together in a sensible way. No one 
who once understands the C.G.S. system ever wants to work any 
other. If a man never wants to apply thermo-dynamics to any- 
thing but British steam engines, and never wants any foreigner to 
read bis work, and never wants to know what is done outside this 
small island, the English system may suit him if his time is of so 
little value that he does not mind a tangle of useless coefficients, 
If, however, anyone wants to do ,quantitative work—and allisuch 


the cycle is the part of the whole area included in a horizontal ling 
from that point to the left, and a vertical line to the zero line at 
the bottom of the diagram. The figure a B c D & is thus the energy 
taken by the steam, of which a B oF G is used, aad the rest wasted, 
The mutivity scale for a lower temperature of 338° A. shows the 
small value of the energy taken in. This curve is for temperature 
473° A. and 338° A., 200° C..and 65° C., and the exhaust is opened 
at 382° A., causing the wedge-shaped loss on the lower right-hand 
corner. The expansion is taken as . adiabatic, without cylinder 
cooling. To the right is shown, dotted to the. same scale, the ordi- 
nary temperature entropy diagram * [For * see next page.] 

The mutivity scale shows that superheating up to # on the energy 
ort on the entropy curve, gives little advantage from the mutivity 
point of view, while the extra energy,c HJ», is small. Super- 
heated steam thus carries but little extra energy, and carries that 
little without much extra mutivity. But superheating steam is 
very important for ordinary engines as it reduces the expansion 
condensation, and what is much more important, the cylinder con- 
densation. Jacketing is also used to reduce condensation. As long 
as the cylinder is hotter than the steam there can be little com- 
munication of heat; the trouble is, that if the surface is wet 
evaporation cools the metal. Pouring heat through a cylinder wall 
into colder steam is itself an uneconomical process, meaning increase 
of entropy. Superheating proves to be the easiest and most econo- 
mical way of dealing with a source of waste that is inherent in a 
reciprocating engine. But the weight of steam’ should not alone be 
used in comparing the performance of an engine with superheated 
steam with that of another. Superheated steam takes more heat to 
produce it, so that a boiler with a given coal consumption and 
chimney temperature gives less. 

Our upper limit in the engine is thus somewhere about 473° A. 
for saturated steam with a mutivity of, say, 0°285, with a little addi- 
tion up to 600° A., with an average mutivity of, say, 037. The 
lower limit is, however, of great importance. If we could work 
down to the temperature of the air we would gain greatly. We 
cannot do so, because the engine would have to be enormous. The 
6,v curve is shown at m to a small scale. It shows the volume 
becoming unmanageable. A great deal of condenser water would 
also be needed. A two-fiuid engine is theoretically possible. We_ 


work should be quantitative—the ordinary units and tables in 
thermo-dynamics are terrible. In England we measure heat in 
thermal units with no name, and energy in foot-pounds, and power 
in horse-power. Our thermometer is graduated without any 
apparent relation to anything. It has been said that its zero is the 
temperature of ice cream, and its 100 that of the fevered patient 
who consumed ‘it. Mr. Ram has pointed out that each degree 
really corresponds to the expansion of mercury by a ten-thousandth 

. Onur pressures are in pounds per square inch less the magic 
number 14°6967, but we take condenser pressures as the difference 
between the number of inches of mercury read and 29'92.. These 
measurements involve a large amount of unnecessary arithmetic’ 
every time they are used. This means waste of time and chance of 
inaccuracy, The French are by no means beyond reproach. Their 
pressures are either in atmospheres, atmospheres less one, or in 
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millimetres of mercury. The Centigrade scale is just as absurd as 
the Fahrenheit. Even with 273 added, it has no numerical relation 
with anything. Some day we will perhaps have an ‘absolute scale. 
But practically all thermo-dynamical workers fail to realise that 
heat is really energy, and have a special unit of heat depending on 
the specific heat of water which has nothing to do with anything 
else. We, asthe most scientific of the engineors, ought to use our 
own scientific and rational units, so that the horse-power, foot- 

und, pound per equare inch, poundal, calorie, British thermal unit, 
Fach of vacuum, and all the thousand/jand ione silly weights and 
measures may be helped into the limbo;of disuse. 
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want a second fluid which gives a higher pressure at, say, the tem- . 


ature of a condenser, or better at the temperature at which it is 
inconvenient to expand steam any further.. I have taken sulphur 
dioxide as an example, because most of the data are available, and 
‘because it is being tried in Germany, though I have not seen any 
accounts of results. Ifa higher temperature than the one I have 
taken were used, the lower right-band corner of the steam diagram 
would be saved. The lower closed area a P Q RB is the energy curve 
of the corresponding weight of SO, I have only considered the 
internal energy, or U, of the fluids for simplicity. It is accurate 
enough for the purpose of explanation. The curves are not 
minutely accurate either. The additional area a P QR is thus, 
theoretically, clear saving due to the use of SO., which enables a 
second engine of reasonable size, as it were, to continue the useful 
expansion down to a temperature little above that of the air. The 
6,0 curve N, which takes the place of the continuation of m, shows 
graphically the convenience of going to a second working fluid. 
How far such saving will pay will be proved to us in Germany. 
There appears to be room for economy. | 


(To be continwed.) 


* Entropy [See p. 1000.].—There is an unfortunate misconception 
asto the nature of the function entropy in most treatises on the 
steam and gas engine, and in the use of the, diagram. Clausius 
defined entropy so that— 


The whole idea of entropy is thatin every change in nature it 


must increase, otherwise the change cannot occur. In the hypo- 
thetical but impossible case of reversibility — 


where the brackets mean that the mtegration is round a closed ~ 


cycle, and— 
da 


The study of reversible changes occupies most of the space in 
books on thermo-dynamics, just as the s.udy of frictionless 
mechanisms throws light on engineering problems; but, though it 
is numerically correct in the limiting and purely hypothetical case 
of reversibility, the equation 

da 

as a definition of entropy is fundamentally wrong. It gives a 
wholly wrong notion of entropy. We really owe the practical use 
of the entropy diagram, and the insight we have gained through it 
in spite of the confusion as to entropy, to Macfarlane Gray. In 
discussing the @,¢ diagram of an engine it is usual to define the 
entropy by the equation d¢ = du/0, which is wrong, and to lay down 
that the area of the @,¢ is equal to that of the p,v diagram (divided 
by the mechanical equivalent of heat), This iricorrect definition 
has no doubt given rise to the notion that entropy is the factor 
of heat corresponding to temperature. The whole object of engine 
analysis isto trace irreversible changes. If the diagrams were of the 
same area, after multiplying by the wholly unnecessary coeflicient, 
the engine would be reversible and perfect, and there would be no 
use in investigating it. The badness.of an engine. in its way of 
using its working fluid should come out in terms of the excess of the 
9,6 over the p,v diagram. A perfect engine would allow no increase 
of entropy. There are various increases of entropy in practice. The 
most important are increases of entropy due to adding feed water 
below the boiler temperature, wire drawing steam, heating the air 
by convection and radiation of steam pipes and engine, conduction 
between cylinder walls and steam, conduction thtough cylinder 
walls from jacket, sudden expansion into condenser, and mechanical 
friction throughout the mechanism. The importance of each growth 
of entropy depends on the temperature. The temperature integral 
vf the irreversible increase of entropy would be an area on a real 
9, diagram. The total area of the 0,¢ diagram would then exceed 
that of the work of the engine (or of the p,v diagram if the mechanical 
friction is excluded) by this area, which would represent the badness 
of the engine. To give a clear idea of the value of this loss, the 
mutivity should come in as a coefficient right through. This is done 
graphically by cutting off the bottom of thearea. We should, there- 
fore, localise all increases of entropy on an engine, and then try to 
prevent them. 

It may be urged that the definition of entropy with which I find 
fault is given not only in engineering text-books, but that it occurs 
1a nine out of ten treatises on mathematica! physics, That is so ; 
most writers define entropy incorrectly. As the mathematical 
treatment of reversible processes naturally occupies most of their 
attention, an incorrect definition gives no quantitative error until 
irreversible processes are considered. The mathematical physicist 
then generally, perhaps consciously, rises to accuracy, but some- 
times he does not. Adiabatic and isentropic are thus also defined as 
synonymous. The isentropic, or curve of constant entropy, does not 
coincide with the adiabatic, or curve of no passage of heat, except in 
changes. @ p,v diagram the adiabatic 

urve may ywhere between isentropic and the isothermal, 
coinciding with either in a limiting case. 


Szction. 


On the 21st ult. Mr. A. E. Porte, M.I E.E., chairman of the Dublin 
Local Section, read his opening address. Thanking the members 
for the honour which they had conferred upon him, he reminded 
them that Mr. Towle had been elected to the position, but, had sub- 
sequently been appointed to carry out the erection of the 50,000-n.P. 
generating station of the London Metropolitan District Railway. 
Mr. Percy Sheardown had’ been promoted to the position vacated 
by Mr. Towle at the head of the Dublin United Tramways Co.'s 
generating station. 

Mr. Gill, who had acted as hon. secretary of the section from its 
commencement, had also been called to London, having been ap- 
pointed chief engineer to his company (The National Telephone 
Company), a most responsible position, seeing that the company 
has a capital of £8,100,000. (June, 1902), an engineering staff of 
7,850, a clientéle of 208,587 subscribers, and 434,995 miles of tele- 
phone lines. 

After highly eulogising Mr. Gill on the score both of his pro- 
fessional and of his social qualities, the chairman presented him 
with a piece of silver plate, which had been subscribed for by his 
late associates asa mark of their esteem. The chairman then 
reviewed the progress which had been made in electrical work 
in all directions during the past year. The tendency towards the 


. establishment of large generating stations distributing power over 


large areas at high pressure was cited as a complete justification of 
Mr. Ferranti’s Deptford scheme, and it was ho that the new 
power station approaching completion at Dublin would enable 
energy to be supplied to manufacturers at low prices. The 


advances made in the construction of steam turbines were dwelt — 


upon, and it was suggested that oil engines were ideal motors for 
carrying the peak of the load on account of their freedom from 
stand-by losses, The neglect of peat as a source of poor gas was 
commented on, and it was pointed out that peat had been success- 
fully used at Inchicore for the heating of a Siemens regenerative 
furnace, 5 tons of peat replacing 3 tons of coal. Some particulars 
of the Jebsen process for the manufacture of peat fuel in electrically 
heated retorts .were given; the peat charcoal produced has a 
specific gravity of 0°3 and a calorific value of 7,000 B.Th.U per lb. 
The introduction of large gas engines, and the use of high pressures 
on overhead lines, were referred to, and the chairman suggested 
that ere long the B, of T. will permit the adoption of extra high 
pressures for long-distance overhead transmissions. Mr. Porte also 
drew attention to the advantages of the large power distribution 
schemes now on foot in this country, in obtaining a diversified load, 


and thereby being enabled to generate electricity at extremely low - 


prices. The steps which are being taken towards the electrification 
of sections of important railway systems were alluded to as signs of 
the times, and the utilisation of the electric trolley system without 
a special track, for districts where tramways would not pay, was 
yegarded by the chairman as a cheap and effective means of 
propulsion. 


NewcastLEe SxcrIon. 


EXPERIMENTS ON SYNCHRONOUS CONVERTERS. 
By W. M. Txornton, D.Sc. 
(Abstract of Paper read December 1st, 1902.) 


Tue author has carried out a number of experimeuts on two 
dynamos, fitted with slip rings so that they could be used as rotary 
converters, at the Durham College of Science. One of the 
machines was built by Messrs. Scott & Mountain, for an output of 
9 xw.; the other was made by Messrs. J. H. Holmes & Co., for 5 
Kw.; aad both machines are of the two-pole type, with ring 
armatures. The object of the iments was to ascertain how 
the efficiency of the plant varied with load for all conditions of 
excitation, to find discrepancies between the theoretical and 
observed losses, and to locate the causes of these. The larger 
machine was fed with direct current from a storage battery, 
supplying current of one, two or three phases to the smaller one, 
which gave out direct current to an adjustable liquid resistance. A 
double oscillograph was used to record the current and pressure 
waves in the line between the machines, which had negligible 
resistance and capacity. The highest frequency available was 23 
cycles per second. 

The first set of experiments was made to find the relation between 
total plant efficiency and power factor. It was found that the 
efficiency was greatest when the power factor was unity, no matter 
which of the converter fields was varied. At low excitations the 
losses due to the large idle component of the current are marked, 

jally in the three-phase tests. : 

e next experiment included records of the wave forms of 
current apd pressure. With single-phase transmission the efficiency- 
output curve. was found to droop suddenly at loads far below the 
ordinary direct current output, and it was difficult to get large 
outputs without the second converter falling out of step, when the 
first machine would race: The differences between the observed 
and calculated losses were ascertained, and appeared to lead to the 
conclusion that the armature reaction harmonic was of sufficieut 
strength to disturb the whole circuit, causing the magnetic flux 
through the solid iron frame to vary enough to cause a considerable 
loss of energy. Unless these fluctuations are minimised by careful 
design, a change of excitation in one machine may cause a dispro- 
portionate change in the losses of the other. 

A further indication of abnormal eddy current losses is derived 
from the fact that when the second converter is under-excited, the 
efficiency of the first falls as the load increases, though its own field 
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is maintained constant. By the aid of the oscillograph the varia- 
tions of the magnetic flux in the magnet frame were then recorded, 
these being due to the harmonics set up by armature reaction; for 
this purpose the- oscillograph was connected with the otherwise 
unused series winding of the Holmes machine, which thus 
acted as an exploring coil. Similar curves have been obtained 
from direet-current. motors fed from a_ storage battery, 
and in each case the form of the curve under steady ronning 
is perfectly constant. The harmonic has about twice the frequency 
of the impressed voltage, and therefore alternately weakens and 
strengthens the field in the air-gap. A quadruple harmonic was also 
present in some of the curves. 

The reaction ampere-turns were calculated from the voltage. met 
with in the exploring coil and the other data obtained, and the loss 
in the magnet core was thus ascertained, using a formula given by 
the author in a previous paper. The loss so found accounted for 
much of the discrepancy between the observed and calculated losses 
in the machines. 

The effect of armature reaction on the form of the pressure curve 
was small, but the shape of the current wave varied widely, mainly on 
account of the.armature reaction harmonic, A. large number of 
curves actually recorded are given in the paper. Variations in the 
epoch and amplitude of the harmopic are well shown in the curves. 
It is observed that the field distortion is very small when working 
three-phase, as compared with single-phase. The author concludes 
that the over-excitation of the converter improves the stability of 
the system, but that if the generator is under excited, although the 
ratio of the flux densities in the gaps may be kept constant, there 
will be both an increase in the eddy-current losses and in the 
instability of working by reason of phase swinging. It is more 
economical to expend energy in over-excitation than to allow phase 
swing to start and stop it by damping coils. These are necessary in 
any care where there is a pericdic irregularity in the generator 

but they depend upon a well-marked change in the magnetic 
a and when this is saturated the magnitude of the disturbance 

Eddy currents in continuous-current machinery have been pre- 
viously thought of as almost entirely located in the armature and 
pole-faces. From these tests it is seen that with a periodic oscilla- 
tion through the whole magnetic circuit the losses in the solid cores 
are considerable, and the author believes that the greater part of 
the eddy-current loss found by any of the usual tests takes place in 
the solid frame. If this is to be prevented, the mechanical con- 
struction must be as accurate as in engine fitting. Itis merely a 
question of first cost—the supply company pays for the energy lost 
in the damping system. 

The author hopes that these experiments will be preliminary to 
others on sub-station machines under working conditions, and a 
rather lengthy series of tests on the effect of brush position on 
efficiency and wave-form has already been made, ._. 


COSTS OF ELECTRIC POWER TRANS- 
MISSION. | 


Tue article in the October issue of Cassier’s Magazine, by Alton D. 
Adams, bearing the above title, answers to some extent, and, in 
some respects, contradicts the arguments advanced in bis article in 
the. Engineering Magazine.on “The Physical Limits of Electric 
Power Transmission,” in which, for extra high pressures, he advo- 
cates the adoption of a separate pole line for each conductor. 

He lays down certain general conditions which may be. sum- 
marised as under :— 

1. Trangformers.—The initial cost of transformers varies directly 
with the maximum rate of transmission, and is practically inde- 
pendent of voltage, distance and line losses. . i 

2. Pole Line.—The initial cost of the pole line varies directly with 
the distance of transmission, and is ly independent. of 
other conditions, 

2. Line Conductors —The initial. cost of line conductors varies 
directly with the square of the distance of transmission, and with 
the rate of transmission ; but, inversely as the square of the voltage, 
and the percentage loss. 

As regards the cost of the pole line, it is not strictly accurate to 
say that this is independent of every condition but its length. It is 
te some extent, and with very high voltages markedly so, affected 
by the line pressure. As is. well. known, and. as, indeed, ted 
out by Mr. Adams himself, in the other article referred to above, 
an increase of pressure beyond certain limits necessitates special 
and costly insulators, longer and heavier cross-arms, and conse- 
quently, with three-phase tranemission, longer and stouter poles. 

Anyone conversant with the cost.of poles, knows that. the incre- 
ment of cost per extra foot of length, or per inch of top diameter 
above ordinary stock sizes is a very serious consideration in the 
design of an overhead system of iransmission. - 

A concrete. example is worked out, viz., the transmission 
40,000 volts of 10,000 ur. to a town 100 miles distant from the 
sp of generation, with a maximum loss on the line of 20 per cent. 

‘or the sake of comparison the costs are then worked out for a 150- 
mile line, assuming the eame voltage and the same loss. 

If the author wonld but tabulate his results, one could take them 
in at a glance without the necessity of. wading hover four 
pages of letterpress freely interpersed with calculations. in terms of 
vollars, pounds, cents, pence, and shillings, to. say nothing of ‘tens 
of thousands of volts and millions of horse-power-hours.. Had he 


F: Air compresse 


done so he would probably have discov h er! 1 his addition 
gur 


es. - 
Another error the author falls into is in converting American cents 
into pence, For example, he divides £13,200 by 24,000,000 up. 
hours, and gives the result as 0°275 cent or 0:137d. Obviously, 
13,200 x 240 ‘+ 24,000,000 = 0132. — Similarly, in dividing 
£16,781 by the same divisor, the result ie given as 0°35 cent, or 
0'175d. .The latter figure should, of course, be 0167d. The 
principal figures we have tabalated, below, those in brackets being 
our corrections. 

The average losses, including thobe in transformers and line, are 
taken as 20 per cent, ; and the loss in the line with maximum load, 


CaprraL Costs. 100-mile line. 150-mile line. _ tions, 
Transformers, good for 30,000 -x.P, - 
Pole line, including fixing the con-: 
Conductors: (a) 850,000 Ibs.; (b) 
1,912,000 at 74d... 25,000 (a) 57,376 (b) 
Transformer stations, switch gear, ; 
£68,000 £89,875 (£104,876) 
AnavaL Costs. 
15 per cent. .. £10,200- £13,481 (£15,730) 
Management, labour and incidental 
expenses... AR 8,000 23800 (8,300) 
£18,200 “£16,781 (£19,080) 


Cost PER H.P.-HOUR (assuming. 
24,000,000 per annum.) 
Standing charges + 10°1874; (0°132d.) . 0°1'75d. (0-167) 
Cost of energy at switch’ 0°250d. 0°250 
»  Jostin transmission 0°068 0-063 0-063 


Total costs 0°450d. (0445) (0°480) (0°508d.) 


No data is given showing how the cost per =P. per hour at the 


_switchboard is arrived at, so we can only assume that 0°25d. is the 


selling price, not the works cost, and includes all standing charges, 

As the cost of the energy lost forms so small a proportion of the 
total costs, the author points out that this might be increased by 
reducing the capital cost of copper in the line; but he suggests, as 4 
better course, increasing the pressure to 80,000 volts, the pressure 
at which the 200-mile line between the Sierra Nevada Mountains 
and San Frisco, will be ted eventually. 

This would permit of using the same weight of conductors as in 
the 100-mile 40,000-volt proposal ; the only additions being, £5,000 
on the-pole line, and £300 for operating expenses, which brings thé 
total cost per H.P.-hour down to about 0°455d., against 0°450d. for the 


OIL FUEL FOR STEAM GENERATION. 


Taw rapid: progress of liquid fael burning during the past two 
years is attributed by Chief Engineer Melville, in the 1902 report 
of the U.S.A. Bureau of Steam Engineering, to the nature of the 


more recently discovered supplies and their nearness to tidal water 


which enables the oil to be piped to the seaboard. 

Though probably oil does not pay unless coal is more than ‘usually 
dear, yet oil has certain edvantages. So many erroneous statements 
had been made that the Navy department determined to make their 
own trials, and for this purpose, they not only inspected the liquid 
fuel installations on the Mariposa and other vessels trading in the 
Pacific, but they also tested the small tube Hohenstein boiler, which 
had already been well tested with coal. Fairly comparative results 
were obtained, and various forms of burner were tried. 

Rapid development has only been made since experts realised 
that success was dependent upon atomising the oil. Only a few 
years ago, liquid fuel was merely thrown into furnaces by injectors, 
and it is stated that atomising has only been recognised as important 
during the past three years. This, of course, refers to Americal 
practice. In this country atomising of liquid fuel has been fully 
established this dozen years ‘at least. The oil should be heated 
bec ause it is thereby deprived of tenacity and atomises better. Ait 
also should be heated. 


Even in America the cost of oil will usually be greater than the 


cost of coal. The cost will be reduced as tank steamers becomé 
more common, bat it now costs more to oil than coal, and 
transportation facilities are yet of small extent for oil, but are com- 
plete for coal. Progressive development is needed. ‘ 

In the ss; Mariposa the boilers ate ‘cylindrital. The total oil 
capacity is about'900 tons.” The oil is fed to the burtiers by two 
duplex pumps which draw through strainers and discharge to & 
smal}’ beating tank in which’ the oil is heated by a steam coil to 
d to’ 40 lbs. is” through the upper 
part-of the heater tank to the’ burnérs.’ ‘Both oil ‘and air are thus 
atthe same pressure. The air is used’either at the temperature of 
compression or through a special heater. 

The stomiser is a hollow oil pipe ‘inside an air tube. The oil 
escapes by small ‘holes at’ tight’ angles to the flow of air, which is 
directed yA gene directors. Steam can be substituted for air if 
necessary, and two burners go to each futnace. The oil analysed 
84°43 per cent. of carbon, 10°99 per cent. of hydrogen, and 3°34 pet 


: 
= 
\ 
+ 
4 
H 
se 
4 
of 
fi 
i 
4 
wa 
F Ini 
sug 
abi 
at 
; me! 
arg’ 
the 
wo! 
of 
i 
thie 
A 
abl) 
thre 

Sil 

80 
cost 

fil 
J i 
clie: 
co 
q 

for: 
q 

beer 

Tele 

worl 
It 
have 

atter 

Thu 

or 


cent, 02 with a remainder, of nitrogen and sulphur... The 
capacity by Dnlong’s formula is B.Th.U. 
The specific gravity at 60° F’. is 0°962; flash point, 228° F. Only 
one man was needed to attend to 12 furnaces in two different 
rooms. A reduction of 16 men in the fire room was effected by 
the use of oi], and the staff could be reduced by 19 men, Extra air is 
admitted cold through the ashpitdodr. Good resnits are obtained 
when the flame is steady full ‘white or yellow white filling the 
fornace. If the heater tank is made to. hot some of the oil 
vaporises, the reper is carried . off by. the air, and the supple- 
mentary heater mes. red hot. © information is afforded 
as to evaporative efficiency secured, but about 36°4 tons (2,240 Ibs.) 
of ‘oil were used per day, with 2,193 1.a.P. of main engines. Thus 
each 1..P. of the main engines required 1 556 Ibs. of oil per hour. 
Steam is not advised by the Bureay for atomising purposes, for it 
cannot give, of course, any of the effects as a combustible so 
erroneously claimed for it. But if steam be used it is preferable to 
use it at high pressure. 


With air the consumption of oil can be forced to a greater extent, 


Not much weight is attached to the form of burner employed. 


General character of parts is of more importance. Tests of the 
Hohenstein boiler at about 1j-in. water-gauge, gave a poor percentage 
—under 7 per cent.—of COs, though a large evaporation was 
secured of nearly 20,000 Ibs. per-hour from 1,764 lbs. of. oil. 
The results were little better at natural draught. In spite of this 
the efficiency of the boiler appears to. be better than with coal,.and 
on one occasion nearly 17 Ibs. of evaporation per hour per foot 
Bs beating surface was secured with heavy draught of 37 in. in the 
room, 
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IMPERIAL .TELEGRAPHIC COMMU- — 
NICATION.” 


By CHARLES BRIGHT, F.R.S.E. 


Tur share which telegraphy performs in uniting the British Empire 
was, on October 31st, advanced a very important stage with the 
actual completion of the all-British Pacific Cable and. telegraphic 
girdle. This, together with the. recently published. report, of. the 
Inter-Departmental Oable Communications Committee, seems to 
suggest the present. as a suitable moment for taking a. general 
survey of our position in regard to Imperial telegraphic facilities. .. 

I do not propose to dwell at length on the gradual—yery 
—development of the Pacific cable scheme. ‘The story is dhe of 
much talk and tremendous obstruction occupying some.15,years or 
more, as against 14 years’ work. First of all it;was aszerted that,the 
eable could never be laid, much-less repaired, on account of the 
abnormal depth, which was put down. at 14 miles in places, the. 
maximum depth on the route being, in reality, 3,200 fathoms;— 
a good strategic depth, and no ter, practically speaking, than that 
at which cables have previously been laid. Then,.the bed. of the 
Pacific Ocean .was said to be covered with coral patches.such as 
would make short work of the line, even if laid. In the course of 
a report to. the Colonial Office as well as in a paper read at the 
British Association and in “Submarine phs,”t I endeavoured 
to explode. these’ s i which were, indeed, based on mis- 
representations of fact, as is now proved. ‘ : 

It, however, behoves the Government and the public to re- 
member, in future, that in-these, matters the views. of interested 
parties should not be implicitly relied. upon; neither should any 
argument be taken much account of from those who give vent to 
the following statements in the same breath:—(1) The cable is 
not wanted; (2) It conld not be laid, repaired or successfally 
worked ; (3) If insisted on, we are the people to do it. 

The difficulties that were raised, however, remind one somewhat 
of the incredulity in to the first Atlantic cable, but with 
this difference, that in the latter there was practically no applicable 
data to go upon. 

As a matter of fact, the cable might have been laid in a consider- 
ably shorter interval after a decision was arrived at had the con- 
tract of this important national work been divided amongst the 
three or four large firms who tendered, at least one of whom (the 
Silvertown Co.) had, like Sir Sandford Fleming and others, laboured 
so hard in the cause. A more favourable moment might also have 
been taken for seeking tenders or giving out the contract from the 
cost of materials standpoint. As it was, the order was placed with 
a firm who were at the time busily engaged for their immediate 
clients over one of the very lines with ‘which the Pacific cable is to 
compete. In the ordinary coutse’ of business every mile of the 
former was made and laid before the laying of the latter was com- 
menced, the result being that the Pacific cable is well forestalled as | 
Some of us may hold the opinion that the Brjecs should have. 
been carried out in 4 different way, but we must all agree, that tye 
Telegraph “Construction ‘and “Maintenance Co. have done. their. 
work in an altogether admirable fashion. 

It may be doubted, howéver, whether the Pacific cable would ever 
have been laid but for the vigour of our present Colonial Secretary. 
The scheme had a bad time until Mr. Chamberlain took it in hand, 
after recognising its importance as‘a link for bringing the Empire 


* An address given before the London Chamber. of Commerce on 
Thursday, December 4th, 1902. ‘ 
“Submarine Telegraphy: Their’ Histiry, Const:nction and_ 
Working.” (London: Crosby Lockwood & Son. 1898:) 
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into immediate telegraphic. touch for political, commercial and 

There canbe. no, question that direct and unbroken Imperial 
telegraphy can. do more than anything to foster trade between 
the Mother Oountry and. her Colonies, and to bring about 
something in the, nature of Imperial Federation or a Pan- 
Britannic. Customs Union, tending to render us independent 
of the good.offices of the rest of, the world. One of the 


. immediate. effects of. the Pacific cable in the matter of future 


Ioter-Cvlonial trade is, that a message will, now take inside an hour 
instead of upwards of. a day to.reach the hands of the individual 
to whom it is addressed. 5d 

Another effect.of the Pacific cable, which, indeed, took place 
immediately the scheme became. ‘‘dangerovs,” is that the rates 
from. this country to Australia now stand at 3s., instead of 4s. 9d., 
and formerly 9s. 4d, on the average. 

But any scheme for further, and independently reducing the . 
chances of a total breakdown of telegraphic communication with, 
and amongst our Colonies. could scarcely fail, in the end, to 
commend itself to British subjects in their present frame of mind, 
and it is even quite conceivable—in the event of a European war— 
that the Pacific cable and: the Atlantic lines might some day be the 
only means of communication with Europe. If Britannia is to 
continue to rule the waves she will require to keep a sharp look- 
out in the Pacific,:as the probable scene of any future naval battle ; 
and it will be conceded, presumably, that naval supremacy must 
necessarily be accompanied by direct communication with the 
nearest coaling stations as well as with headquarters. 

The weak point in the Pacific cable is, of course, the long section 
on the route eventually decided upon, between Vancoaver and 
Fanning Island—running into 3,458 nautical miles. The result is 
a slow working system, and this in competition with a complete 
system of high-speed cables. Thus, if the traffic is to be remunera- 
tive, it is bound to become. congested at certain hours of th; day, 
in view also of the difference of time.. Taus,if only on this 
account, and to meet interruptions and — lengthy repairs, 
the line must be duplicated sooner or . This duplication 
might, however, well take. the form of .a link with the American- 
Pacific cable as, indeed, I printed out some years ago in the report . 
T have referred to, as well asin the Times, the Fortnightly Review, 
and elsewhere. .Tnis would have the advantage of increasing its 
scope for traffic; and in view of the immense commercial field of 
China and our relations. with Japan, this idea should appeal to 
most of us—for., strategic as. well as commercial reasons— 
if the American-Pacific line be farnished with a branch at 
Japan. Oa the other hand—by way of avoiding a duplication of 
the all-British-Pacific cable—there has been some talk already of 
an arrangement with the company. controlling the rival lines to 
Australia; and I note that a prominent shareholder of the Eastern 
‘Extension Telegraph Co. thinks “if the Pacific cable breaks down, 
those controlling it would be disposed to enter into an arrangement 
with the rival line, and that. in that case they (the “ Extension” 
Co.) would be able to get. back to higher rates.” The experience of 
joint purses, however, in the case of the Indian traffic, is not very 
happy from, the public: standpoint: anything like a partnership: 
between a Government and a company is objectionable in principle, 
seeing that the Government should be concerned with looking after 
the.interests of the public. We.cannot- have any more taking of 
oysters and leaving shells, ir 

Though the duplicating system of the ‘‘all-British ” Pacific cable 
may well be Anglo-American in character, the original system itself 
should be strictly “‘all-British” to and from headquarters. At 
present this it not the case between England and the nearest end of 
the cable at Vancouver. In other words, the. new Pacific line con- 
stitutes a private wire between. Canada and Australasia, but not so 
between the Admiralty here. and: the Admiral in command of the 


Australasian station. 

The situation.is somewhat peculiar. On the one hand, our cable- 
grams can pass through any of the “ Anglo-American ” or “ Direct 
United States” Companies’ Atlantic cables, which are British with 
all-British landings on the eastern sea-board of Canada. The tele- 

hic connections of these systems with Vancouver is, however, as 

as Montreal by means of the American-owned wires of the Inter- 
Colonial Railway, Oa-the other band, if we entrust our messages 
to the Commercial Cable Co. to; go by any of their cables, it 
must be remembered that though this system lands on Canadian 
territory, it isan American company ; moreover, these cables pass 
in shoal water. somewhat closely:to St..Pierre de Miquelon, a French 
colony south of Newfoundland, where two of the French Atlantic 


‘cables land. Agaim, its in mediate connection with the Canadian 


Pacific landlines involves.a journey of 270 miles through the State 
of Maine; and beyond this the “Canadian Pacific” Telegraph 
could, in the event. of opr being at. war. with the United States (as 


_ also in the case of the Inter-Colonial line), be- interrupted at many 


points with comparative ease. The “Commercial” Co. has exclu- 
sive working agreements with the Canadian Pacific Co. to the effect 
that all messages.from the Pacific cable to this country must be 


_ handed over to the latter (Commercial Co.) cable systera. 


Surely all this points to the necessity of an independent (all- 
British) telegraphic.link between the Mother Country and the 
Pacitic cable at Vancouver at a low tariff. A general statement 


expensive all-British cable, if the landline and cable connection is 
possible war with the United States, the 
c. cable would be of no use whatever, .owing to.the position of 
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the existing Canadian landline connection, if for no other reason. 
As regards the rest of the route, any new “‘all-British” Atlantic 
cable might suitably be taken at a res distance from St. 
Pierre, and avoiding shoal water off Newfoundland as much as 
possible. The objection to the Northern Gulf of St Lawrence route 
on the score of ice is probably not insurmountable, and it would, of 
course, be the best route strategically. Short of this, St. John’s, 
Newfoundland, should, at any rate, be again fortified and provided 
with a cruiser, cable depdt, and repairing ship, to meet the present - 
condition of the undefended Atlantic cables along the route that 
connects up with our new Pacific line through Canada. 

A new Atlantic cable should at this end be landed much nearer 
headquarters than any of the existing lines, and an underground 
connection provided with a view to avoiding the delays and inter- 
ruptions to which our Atlantic and Hastern systems are prone on 
the overhead wires. Sir Charles Dilke has made this one of bis 
special subjects of attention ; and from a strategic standpoint he 
considers the cables approaching Cornwall seriously open to attack. 
I venture to think that this objection would less apply in -the 
narrower and fortified part of the English Channel, and for service 
reasons would be better suited than other suggested changes. 
When it is remembered that an Atlantic cable costs about half 
what a first-class battleship costs, and that the latter is often of 
little use out of touch with headquarters, it will be seen that the 
sum involved for carrying out the “all-British ’ connection with 
the Pacific cable is not altogether out of proportion with the degree 
of necessity. 

Let us hope that the Pacific cable has broken the spell, and 
that it will be realised that a number of other lines of communica- 
tion on a variety of routes are also desirable in the interests of the 
Empire for strategic and commercial reasons. The bridging of the 
Pacific should be regarded as a first step only, though certainly very 
materially meeting the requirements of the case. ~ 

I have here suggested a few morals that might be usefully 
gleaned from the Pacific cable, and it is to be hoped that it will 
not take quite so long for the desirability of other further lines of 
communication te be i 

Whether the dations of the Cable Communications 
Committee will ever get beyond the well-known Blue Book stage 
it is difficult to surmise at present, or whether farther develop- 
ments will be only “watched with the greatest interest,” and no 
encouragement given to useful cables that are not “ already laid.” 
Lord Balfour of Burleigh and his Committee are, however, to be 
congratulated on bringing to a close their important and laborious 
inquiry, though certain clauses in their report seem to imply a want 
of outside assistance beyond that provided by political and adminis- 
trative chiefs of the various departments concerned. Such 
assistance might have been obtained from anyone directly asso- 
ciated with the subject in hand without being an interested 


party. 

As I have already remarked, the opinions of those concerned in 
existing systems should not be taken too much account of in con- 
sidering future needs. Further, it is to be hoped that those 
anxious about the welfare of vested interests will also realise that a 
“dog in the manger” policy is not essential. Healthy competition 
need not necessarily mean inconvenience to existing systems; for 
the more lines that are laid, the more familiar becomes the idea of 
a cablegram. This latter fact should also serve somewhat as a 
solace for the reduction of tariff—which, with a similar effect, will 
no doubt follow. There is also the solace pro bono publico, about 
which there can be no question. 

The general principle must be that the more inde- 
pendent lines on entirely different routes, the better for purposes of 
eusuring communication being maintained (in war, as in peace) 
between any two points of the Empire—it being remembered that 
we have experienced a number of quite serious and harrassing tele- 
graphic interruptions, which might, in certain instances, have led 
to fatal results. In some cases, however, it appears that duplica- 
tions or triplications might safely take the form of landlines, ora, 
part landline and part cable system, it being recognieed that, 
roughly speaking, a landline costs initially about one-sixth what a 
cable does. These duplications or triplications could not, of course, 
as a rule, be “all-British,” but would at any rate form an extra 
string to our bow in times of peace. Moreover, from a strategic 
point of view, it can certainly be said that a landline through a 
foreign territory is scarcely more liable to disturbance than a cable 
in quite shallow foreign water. 

We have heard the suggestion that it would be unfair to the 
cable companies to compete against them at landline rates; but if a 
cable system is worth its salt, and the rates not abnormally high, 
it should be able to stand its own against any landline system, if 
only on account of the better service afforded by the former, and by 
its greater reliability and permanence. If it cannot, that fact may 
be taken as a sign that it is an unnecessary expense, and had better 
“go under.” On the other hand, it is absurd to expect the cable 
rate to be the same asa landline rate between two given points, as 
2 matter of course ; for, in addition to the wide difference in initial 
cost, the risk of establishment and maintenance is vastly greater in 
the ease of a cable. 

_ There are several features that tend to explain the present rela- 
tionship between the cable companies and the Imperial and Colonial 
Governments (ixcluding the Government of India), and the small 


the Governments concerned have granted very considerable subsidies* 
and guarantees in response to those who have undertaken to estab. 
lish communication to their countries; and in return, until quite 
recently, the English Government (unlike certain other European 
Governments) has, as a rule, only demanded priority and reduced 
rates for. Government messages,j the control of the line,t and 
suppression of codes, if required, covering the inspection of all 
messages in time of war.§ In other words, the conditions insisted 
on by this Government have, so far, been almost entirely to the 
advantage of the Government itself rather than on behalf of the tele- 
graphic public. 

Under the various circumstances it is, perhaps, no great matter of 
surprise that the Governments concerned have not in the past 
found themselves in a position to dictate terms to the companies 
for the working of their lines. At any rate, they have nof, as a 
rule, done so, except in regard to the conditions named. 

Let us now turn to the otber side of the question—that is, 
whether the companies have in the past failed to comply with definite 
conditions, or with what should be understood to be their duty. 

Let it be granted to start with that the object of telegraph com- 
panies—like that of all business undertakings—is to earn dividends 
for shareholders, and is in no sense philanthropic. Thus the enter- 
prising investor has benefited by rich returns in return for his risk, 
Attention has been drawn to the supposed injustice of the rates to 


certain places being inconsistent with the rates to others.|| This, 


however, cannot altogether be considered a grievance against the 
companies, and is often entirely apart from any question of 
monopoly. When financiers endeavour to raise capital for a new 
line, they have to show pretty definitely the traffic that is likely to 
be derived, and the rates have to be adjusted largely in accordance 
with the probabilities of traffic volume. In an obscure settlement 
the rate has often to be fairly high, with a view to covering the 
working expenses of the station—possibly an unhealthy one—even 
though the said spot is situated at a distance from the terminus such 
as would in iteelf involve a comparatively small initial outlay in 
cable, and even though the traffic for this particular station would 
not demand a high-speed type of cable. ‘All these considerations 
—as well as the subsidy obtained—require to be taken into account 
by those who risk capital in pursuit of an income out of submarine 
telegraphy. 
Seeing that—possibly for the reasons suggested—stipulations as 
to tariff have scarcely ever been made by the Goyernments granting 
concessions, the owners of submarine cables have charged the tariff 


_they consider most remunerative. The tariffs prevailing in foreign 


countries may form a guide, to a certain extent, in regard to the 
question as to what rates are “fair and reasonable.” Those inte- 
rested in pointing to the losses said to be incurred by what they 
consider (or state) to'be too low a tariff to pay, illustrate their 
arguments by the fact that the Atlantic rates were lowered to 6d. 
for 18 months on trial, and that then they had to be brought back 
to 1s.§ But this stands for very little, for it may be questioned 
whether the trial was of sufficiently long duration. During this 
period the number of messages conveyed was, however, more than 
doubled, and the proportion was steadily increasing. If the tariff 
is halved, the number of messages sent must, of course, be materially 
more than doubled to make up for the increased cost in tariff; for, 
unlike letters, each telegram requires a separate messenger.** Still, 
in time, the corner might have been turned. 

Whether or no the “Eastern” and Allied companies have 
exercised foresight in ‘charging in various instances, high rates, 
creating considerable reserve funds, and failing to lay certain cables 
for which there was obviously a public demand, is another question 
entirely. Seeing that they have taken full advantage of their oppor- 
tunities, it is questionable whether any claims for consideration as 
financial pioneers—which the associated companies might otherwise 
reasonably make—would have much weight. : 


(To be continued.) 


* A subsidies statement is given in the Appendix to this address, 

7 In the case of some of the West Indian and Panama Co.'s cables, 
Government messages were arranged to be sent free, and this 
company also agreed to supply news free; but both are absurd 
conditions, and should never have been accepted by concessionnaires. 
Half rates for Government messages, and quarter rates for Press, isa 


. fair logical proportion. 


ft Up to the date of the Mauritius and Bermuda cables respec- 
tively, the only instance known of where the Government 
definitely exercised the right of controlling the public tariff is that 
of the first Atlantic cable. The particulars of this are given in the 
“Life Story of Sir Charles Bright,” Vol 1., p. 120, contained in a 
letter from the Treasury. 

§ This latter, though sometimes by a special clause, is usually 
covered by a clause that the cable’is subject to the terms of the Inter- 
national Conventions. Until the latter was established, in 1865, all 
messages crossing a frontier were examined, even in times of peace. 
| Examples of the variability of rates will be found in the 


Appendix. 

T As a matter of fact, what actually took place was as follows :— 
The “ Commercial” Co. started with 1s, 8d. traffic in 1884. In 1886 
the “ Pool” Cos. lowered their rates to 6d. a word. The “Com- 
mercial” then reduced theirs to 1s., and after 18 months the “ Pool” 
adjusted their rates to the same figure—ls.—a word. Largely 
owing to the moderate Atlantic rates by competition, we are able 
t6 telegraph to Vancouver at 1s, 6d. a.word, though the traffic 
cannot be great. 

“* In letters, an increased number does not (within limits) mean 


increase of staff, 
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CROMPTON POTENTIOMETER. 


We illustrate herewith new patteros of the well-kaown “Crompton ” 
potentiometer, which have recently been brovght out by the manufac- 
torers, Messrs. Crompton & Co., of Chelmsford. It will be remembered 
that the potentiometer system of testing has certain advantages 
which make it peculiarly convenient fur electric | scion and lighting 
work with direct currents, The measurements depend upon direct 
reference to Clark cells and standard resistances ; and given that 


complex set of adjustments to be easily 


and the methods 
of connecting the coils and mounting the mirrors seem simple 
and effective. The ment box, one of 
important parts of the apparatus, le i readily to the inter- 
comparison of the series of equal resistances of which it is com- _ 
posed, which affords a convenient check of the general permanence 
of the box. The system carried throughout the iastruments of 
inserting fuses for the protection of fine wires is evidently a great 
improvement. Messrs, Crompton & Co. have issued a small 
pamphlet describing their apparatus, which is- practically a hand- 
book to potentiometer testing, and contains numerous diagrams. 


Fic. 5.—2,000-AMPERE RESISTANCE. 


these-are in order, the results obtained are free from instrumental ° 


errors. There is no limit to the currents and_yoltages that can be 


dealt with, and the instruments can be used in a testing rcom at. 


any distance from the machinery under test, as the connections are 


Conducting ligaments, 


Permanent magnet. 
Fria, 6. 


made by means of light flexible leads whose resistance is immaterial. 


The new Crompton instramente appear to embody considerable 
improvements on the older and well-known pattern. The potentio- 
meter itself is much elaborated, and there are new features in the 
galvanometers and volt boxes that.are worth examination, The bifilar 


Suspension head of the ga!vanometer, which we illustrate, allows a © 


2.—Vout Box ror 1,500° Vorrs. 


Fic. 3.—Crometon REFLECTING 
GaLVANOMETER. 


Fic. 4.—Birimar SUSPENSION Heap. 


‘Referring to the respective instruments more in detail, all the. 
moving contacts are now under glass, and the coils and scale wire. 
are inside the box (fig. 1), which is completely closed, but can 
readily be inspected by removing a sliding bottom.. The volt box 
illastrated in fig. 2 is designed for 1,500 volts, containing 10 coils of 
10,000 ohms each ; a known fractional part of any pressure from 
2 volts up to this value can be taken off, within the range 
be 683 potentiometer scale, and compared with that of a Clark 

co 


between the poles of a permanent magnet, with a fixed iron core 
inside the coi] ; the mirror is hung from the coil by fine aluminium 
hooks passing through holes, thus avoiding distortion due to 
the’ use of cement and allowing of easy removal. .Fig. 4 shows 
the suspension head on a larger scale, with the meat devices for 
‘adjustment. The upper disc carries two pins to which the 
ends of the suspending ligaments are attached; by turning the 
disc the tensions of the two ligaments (of thin copper strip) can be 
equalised. The lower disc also carriss two pins, which serve 
to adjust the distance between the. ligaments, and therefore the 
sensibility of the instrument. The whole head can be raised or 
lowered by turning the milled wage, and rotated by the tangent 
screw.’ The pills by which e@ cover is secured serve 
also as the terminals of the instrument. The coils are made of 
various sensibilities, and can be made either with or without 
damping rings. A smaller vanometer is fhade for ordinary 
work, An electric lamp is used without a lens, the mirror giving 
an image of the filament on the ce ai-transparent scale, which is 
easily observed in daylight. 

Fig.: 5. shows one of the standard resistances—in this case 
designed to carry 2,000 amperes—which are used in conjunction 


~ 
1 The galvanometer shown in fig. 3 is intended for laboratory 
: MOVING having a large range of adjustment; fig. 6 showa the working 
parts in diagram. The circular moving coil is supported bya 
bifilar suspension, which at the same time conducts the current, 
- 
} # 
| 
j 
‘ 
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with the potentiometer. All the resistances are of manganin, the metal will advance towards the opposite electrode. The 


having, therefore, practically no temperature correction, though 
they rise to.a maximum of 30° C. above the atmosphere with the 
full rated currents. The Clark cells used as standards.are made by 
Messts. Muirhead & Co., in pairs, sO that they are easily checked 
against one another. 


OUR LEGAL QUERY COLUMN. — 


of fctiti 
may be made. Answers are furnished by a duly qualified lawyer, 


but the Editors cannot undertake to be responsible for the accwracy of 


the views which he may express.] 


“Exnecraic” writes:—“ A person owns 16 houses, which he bas 
fitted with electric light, supplying current from an engine and 
dynamo put down for the p Can he supply other customers 
with light in the same town without getting a provisional order, 
and what sanction is necessary to enable him to carry mains, either 
overhead or underground, acrossa public road? No other current 
is available in the town.” - 


*.* There is nothing to prevent “ Electric supplying current-to 


customers. As‘has been frequently pointed out in these columns, 
the Electric Lighting Acts do not prohibit the supply of electricity 
without statutory sanction or provisional order. With regard, how- 
ever, to the second half of the question, if it is necessary to lay 
mains above or beneath the highway, the sanction of the highway 
authority must be obtained. This will probably be the - local 
authority. 


ELECTRIC CONDUCTIVITY OF FILAMENTS 
OF NERNST LAMPS. 


Tr is known that pure liquid substances, as a rule, possess rather 
low electrolytical conductivities ; in most cases of electrolytical 
conduction solutions are therefore present. This is equally 
true of the solid state, as the metallic oxides of which the filaments 
of Nernst lamps are made up are always solid solutions of one or 
more oxides in another; they ought to undergo a most rapid reduction, 
were the mechanism of their conduction wholly analogous to that 
exhibited by liquid electrolytes. Now, these filaments are known 
to stand the passage of very intense continuous currents for hundreds 
of hours. If, therefore, their conductivity be really an electrolytic 
one, there should exist some simultaneous antagonistic process 
compensating the effect of electrolysis, in the sense of Nernst’s 
“residual currents” (“* Reststrime ”). 

A paper recently published by E. Bose in the Annaten der Physik 
deals with this interesting question, the result of the experiments 
recorded being that the filaments of Nernst lamps really show such 
an electrolytical conductivity, complicated by a secondary compen- 


sating process. 

Bose presumes thaf, in the case of those metallic oxides, the 
velocity of migration of the cation is much lower than the one 
corresponding to the anion, so as to impart a preponderant réle in 
the conduction process to the latter, the oxygen ion. The oxygen 
evolved at the anode rediffuses within the filament towards the 
cathode, where it oxidises anew the metal deposited in the pure 
state, this process being accelerated by the atmospheric oxygen sur- 
rounding the filament, and filling its pores. Now, this “ residual 
current,” forming, together with the electrolytical migration of the 
ions, a closed cycle, could be either external or internal, i 
as it takes place in the ambient air and the air filling the. pores 
(thus giving electrolysis with excellent depolarisation), or within the 
oxide oxygen is likely to be readily 
absorbed oxide. It even seems as though both phenomena 
octurred at the same time. 

“‘Evacuating 


in a vacuum will show a 
dark grey colour as the air is allowed to enter again, this colora- 
tién being most probably due to a thin metallic stratum. This 


‘These phenomena clearly show that a more or less rapid reduc- 
tion of the filament is taking place, the liberated metal being 
barnt by imcandescence in the atmospheric air. 

This equally results from the fact that, while the current is kept 
on, the vaeuum cannot be increased so far as to cause the 


the oxygen evolved by the electrolysis of the filament as the lamp 
ie 
On the basis of these results, Bos: thus explains the alterations 
of the conductivity in a vacuiim:—The metal liberated at the 
, not being wholly burnt, forms rather thin dendrites 


filament:burning in a vacuum thus forms a system possessing, to 
a greater or less extent, besides electrolytical, a metallic condugt- 
ance, whereas ia the immediate neighbourhood of the anode there 


exists an often very short section with purely electrolytical con: 


ductance. 

These facts account for two points known for some time to 
makers of Nernst lamps:—First, the life of the filaments is reduced 
to a considerable extent by frequent changes of polarity, on account 
of the partial reduction of these oxides, the metal liberated giving 
rise to internal stress, owing to its changes of volume. Secondly, 
the filament will burn with less brilliancy in the portions where 
metal is reduced on account of the increased conductivity. Now, 
it is known that the efficiency of a lamp increases very rapidly 
with rise of temperature. The darker parts,accordingly, will lower 
the efficiency, and the lamps run by alternate vtirrent will be more 
economical than direct-current lamps, the ‘latter undergoing 4 
partial reduction to metal. Moreover, this reduction will deprive 
the filament of part of its selective emissive power, to which the high 
efficiency of Nernst lamps is said to be due. : 

During his experiments with vacuum lamps, the author made the 


- interesting observation that a light of a shining blue colour will 


appear in the neighbourhood of the filament, imitating in a most 
striking manner the colour of ‘the sky. In accordance with 
Lord Rayleigh’s views, Bose explains this phenomenon, presunting 
that metallic particles are emitted by the oxide, these particles 
being of the order of magnitude of light waves and exhibiting a 
selective reflective power for small wave lengths. 


The author finally records some experiments on gaseous currents . 


passing between a filament and a metallic electrode, or between 
two metallic * electrodes . placed vacuum in. the immediate 
neighbourtiood of the filament. 


HIGH TEMPERATURE ELECTRO- 
CHEMISTRY. 


A PAPER containing some “ Notes on Experimental and 


Technical Electric Furnaces,” was read by Messrs. R. 8. 


Hutton, M.Sc., and J. E. Petavel, before the Manchester 
Section of the Institution of Electrical Engineers on 
November 25th, and. was briefly referred to in our last 
issue. The authors first describe the kind of in- 
stallation -most suitable for employment in laboratories 
where igneous electro-chemical processes are to be investi- 
gated, They point out that on a large scule the financial 
success of any new method has most frequently-been in direct 
proportion to the mechanical improvements introduced, 
the chemical modifications being generally of secondary 
importance. For experimental purposes it is, therefore, 
necessary to use a furtiace: corresponding in principle with 
the most usual technical forms, and to carry out the tests 
on the largest scale compatible with the pecuniary resources 
available. The current supplied, too, must be as flexible as 
possible, and must lend itself to accurate control, so that the 
conditions of practical work, where. E.M.Fs. range from the 
15,000 volts of a nitric acid plant to the 4 or 5 volts of the 


aluminium and zinc industries, may be imitated. Largely’ 


owing to the foresight of Prof. Arthur Schuster, the labo- 


ratory at Owens College has been provided with ample: 


means for studying electro-chemical problems, details of its 
equipment being given by the authors. Power is obtained 
from a gas engine and motor which, coupled on to the same 
shaft, are capable of developing 30 to 40 Kw. net. There 
is a 40-Kw. dynamo, used for arc furnace work, which can 
be so connected as to yield any voltage between 10 and 200, 
with a maximum current of 600 amperes. Anvther dynamo, 
for electrolytic purposes, gives 1,000 amperes at 15 volta. 
A 40-Kw. three-phase alternator and a 20-xw. single-phase 
machine are also provided, the latter developing anything 
between 30 amperes at 600 volts and 250 amperes at 75 volts. 
Finally, there is the 16,000-volt nitric plant yielding alter- 
nating current. The resistances are of manganin wire up 
to 300 amperes, and of German silver water-cooled tubes up 
to 1,000 amperes. For use up to 600 amperes.the tubes are 
of Jin. bore; upto 1,000 amperes the frame carries two 
4 in, tubes, connected in series, 64 ft. long, and having a 
resistance of 0°024 ohm. 

The authors show that the dissipation of power in water- 


tube resistances depends on the maximum rate at which 
water can be led through them, rather than upon the rate of” 
heat transmission from the metal to the water; the larger. 


tubes are the more satisfactory, and a flow of 1 litre per 
minute will dissipate up to 2} kw. The furnaces at Owens 


College comprise a 40-kw. Moissan apparatus, a farnace of’ 
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the Haber type, a water-cooled electrolytic cell, a 40-xKw. 
carbide furnace with two electrodes of oppcsité polarity, and 
a high-pressure furnace destined for work up. to 200 atmo- 
spheres, with currents up to 1000 amperes—the last being 

rovided out of funds received from the Govérnment Grant 
Committee of the Royal Society. 

In the second part of their paper the authors deal with 
‘the newer electro-chemical industries, discussing the direc- 
tions in which improvements are to be expected. In the 
manufacture of calcium carbide, the tendency is towards 
simplification, automatic regulation of current, automatic 
grinding, weighing, and mixing of materials, “ continuous” 
furnaces of the Horry or Siemens & Halske type, in which 
the advantages of continuity are obtained, without the great 
loss of heat entailed by the removal of molten carbide from 
the furnace. There seems to be a distinct gain in finely 
powdering and intimately mixing the charge, while modern 
enclosed furnaces reduce the loss of material as dust, and 
protect the electrodes from oxidation. Among refractory 
metals and alloys, ferro-chromiom occupies an important 
position, one factery in the States turning ont 450 tons per 
annum of 70 per cent. ferro-chromium for armour -plate 
work. The Willson Aluminium Oo. is employing 3,000 H.P. 
at the Kanawha Falls (West Virginia) works for this 
material. Ferro-silicon and copper-silicon are also largely 
used for the removal of blow-holes in cast-iron and steel, and 
for increasing the tensile strength of copper and brass cast- 
ings respectively; but it seems as if silicon itself, pre- 
pared by Scheid’s process, will soon replace its alloys for some 
of the most important applications. Goldschmidt’s process 
for reducing metallic oxides by means of powdered aluminium 
at first sight possesses advantages over the direct winning of 
metals in the electric furnace, because the products can be 
obtained with very little carbon in them; but, on the other 
hand, the refining of thetals in the electric furnace:is. by no 
means impossible, and the Goldschmidt process is so indirect, 
that but little trouble should be found in - preparing 
materials of sufficient purity by more direct and economical 
methods. 

The output of carborundum is now 2,690 tons per year, 
900 tons being used instead: of ferro-silicon in the steel 
industry. Tone’s process for utilising the amorphous partof the 
carborundum make in the preparation of highly refractory 
substances is of interest.. Achem has recently discovered 
that there is no need for an intimate admixture of the 
metallic oxides with the carbon when amorphous carbon is 
being converted into graphite, as the reaction proceeds by a 
kind of cementation process, The same method has been 
applied to the graphitisation of anthracite coals, the product 
possessing very valuable properties for lubrication, &c. When 
graphitising electrodes, they. are laid transversely in the 
furnace, and are surrounded by a mixture of coke and car- 
borundum ; but in the treatment .of anthracite a small core 


-of carbon is inserted, as the resistance of the coal is high at 
tirst. At Niagara the frequency used is 25 ~ ; but for this 
purpose alone even a lower frequency would be preferable. 


Graphitisation increases conductivity fourfold, aud alters the 


‘specific gravity of the carbon from 1°5 or 1°9 to 2°1 or 


2°25 ; it also renders the. carbon more easy to work with 
ordinary wood tools. 

Among non-aqueous electrolytic processes sodium has been 
produced by the Darling method, in which the fused nitrate 
is electrolysed in cast-iron vessels provided with a thick 
diaphragm cf magnesia and cement, each cell taking 
400 amperes but requiring a voltage as high as 15. In 
Acker’s process for winning caustic soda a steam injector is 
used to cause a rapid circulation of the molten lead : this 
produces anhydrous NaOH directly, for the high tempera- 
ture, raised still further by the heat of combination, carries 
off the excess of steam. The circulation is so good that the 
lead in the cell does not contain more than 4 per cent. of 
sodium. The chlorine is drawn out with a fan and 
employed for making bleach, The furnace linings are pro- 
tected by keeping the outer part of the electrolyte in a solid 
state. There are four graphite anodes in each cell, 
73 x 14 in. in size; they carry 2,000 amperes each, the 
voltage being 7. Forty-five cells are run in series, and the 
current efficiency of the process averages 94 percent. A 
process for the production of manganese, similar to the 
aluminium method, has been elaborated by Simon and Gin ; 


the bath is fused calcium fluoride, carbon being added to 
assist in the reduction of the manganese oxide. Thorough 
control of temperature is very necessary, as the metal is 
easily volatile at temperatures slightly above its. melting 
point. The work of Bradley and Lovejoy at Niagara u 

the synthesis of nitric ucid from the atmosphere has ; 
the experimental stage, and steps are being taken to start the. 
process commercially. The apparatus they use comprises a 
10,000-volt continuous-current dynamo, having its nega- 
tive pole connected to an axis carrying six ial 
arms, the positive poles being placed round the peri- 
phery of an iron cylinder, which forms the combus- 
tion chamber. A choking coil is placed in each circuit. 
There are 23 of these stars on the same vertical axis 
which revolves 500 times per minute, thus forming. and 
breaking 414,000 arcs: This rapid rotation ensures the 
prompt cooling of the combustion products, which would 
otherwise dissociate, A rapid flow of air has also been 
adopted so that the issuing gases only contain 2 or 3 per 
cent. of the oxides of nitrogen. The yield obtained is 1 lb. 
of nitric acid per 7 H.P.-hours. Jacobs has patented a pro- 
cess for the manufactnre of crystallised alumina by fusing 
calcined bauxite in an arc furnace, The material is being 
made at the rate of 4 or 5 tons day by means of .a 
500-H.P. plant; and, under the name of “ alundum,” is 
used as an abrasive. Barium hydroxide is made at Niagara 
by treating barytes (the sulphate) in an electric furnace in the 
presence of carbon; the mixed sulphide and oxide are 
separated by lixiviation. 500 Kw. tapping furnaces are 
employed. Carbon bisulphide is being prepared in New 
York State by the Taylor process in quantities of 10,000 lbs. 
per diem. Works are being erected at St. Etienne for 
carrying out Harmet’s steel process. This method comprises 
three stages : the carbon monoxide evolved on reduction of 
the ores being used partly to heat the raw materials, while 
the metal is converted into steel in a separate electric fur- 
nace. Melting by induced currents has been tried by 


Benedicks and by Schneider ; but the future of all these steel 


processes depends on the possibility of using exceptionally 
cheap water power. 

The authors conclude by referring to the theoretical 
efficiency of electric farnaces, Very few~data are available 
with regard to specific heat, latent heat, and heat of com- 
bination at extreme temperatures ; even the actual tempera- 
ture of the furnace itself is practically unknown. Carbon is ~ 
usually said to volatilise at 3,400° C.; but. whereas the are 
flame may be considerably higher, theaverage temperature. of 
the furnace is materially lower than this. A determination 
of the total loss of heat by radiation from an electric furnace 
affords valuable information on one of the important factors 
governing efficiency ; but the final criterion in all cases is 
the output of product per H.P.-year. is 2 


NEW PATENTS, 1902. 


mn Liverpool, to whom 


25,761. “Improvements in connection fittings, or attachments for the in- 
sulated conductors or cables employed in the ignition of internal com- 
bustion engines, and for analogous purposes.” F. H. Haun and C. Haut. 
November 24th. 

25,778. ‘* Improvement in apparatus for controlling thes 
by a combined lock-switch and plug.” H. C. Watson and 
vember 24th. 

25,794. “Im ements in or relating to electric controllers.” P.-C, 
and W. 8S. H. November 24th. 

25,797. ‘Improvements in safety fuses for electric current circuits.” 
Moy and P. H. November 24th, 

25 805. ‘*An electric heat-indicator and fire-alarm.” G. A. Danny. No- 
vember 24th. 

25,888. ‘ Improvements in and relating to reses and switches for electric 
lamps.” J, R. P. Luxx. November Mth. 

25,940, “Improved means for conducting electricity to tram and like cars on 
the F. A. Howarts. November Mtn. 

25,848. “Improvements in and relating to the electro-chemical treatment of 
gases.” W.Ostwatp. November 

25,860. “Improvements in controllers for electric motors.” J. Bors. 
November 24th. 

25,864. “Improvements in telephone switehboards.” F. W. SHoRROcRS, 
November 25th, : 

25,904. ‘(Improvements in of electrical distribution.” E.A.Canonan . 
(General Electric Co., United States.) November 25th. es 

25,905. Improvements in systems of electrical distribution,” A, Cakenan 
(General Electric Co., United States.) November 25th. % 
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25,906. “ Improvements in phate modifiers and systems-of electrical dis- 
tribution, ” EA. Canotax. (General Electric Co., United States.). November 


ante .“*Improvements in means. for controlling electric Ewe specially 
‘applicable to electric lighting of trains.” H. Leitner and R. N. Lucas. 


‘Improvements in electrical resistances.” T. B. Lewis, November 


. Nov 
25,949. ‘‘ Improvements in gas or electric light brackets applicable for bakers’ 
ovens.” .T. GitLanp. November 25th. - 
“ in electric arc T. Novem- 


26,027. Improvements in electric engines for dental, eee, manicure 
and chiropedic operations.” F.W.Govip, November 26th. 

26,034. ‘‘ Improvements in electrical recording instruments.” E. A. CaROLAN, 
(The General Electric Co., United States.). November 26th. 

26,086. ** Improvements i in means for automatically stopping an electric rail- 
way car or train.’’ E. (The General Electric Co , United States ) 
November 26th. 

26,037. Improvements in electric railways.” A. (The 
Electric Co , United States.) November 26th. 


26,088. “Improvements in and relating to electric track brakes.” E. A. 


Carotan. (The General Electric Co.,; United States.) November 26th. 


26,089. ‘“I1provements in electric train control systems.” E. A. CARoLAN. 
(The General Electric Co., United States.) November 26th. 

26,040, “ Improvements in systems of electric motor B.A, CAROLAN. 
(The General Electric Co.; United States.) November 26th 

26,041... “Improvements in electric arc lamps.” E. Carnotan. (The 
General Electric Co., United States.) November 26th. ; ‘ 

26,042. “Improvements in ¢lectric motors.” E.A.Carotan. (The General 
Electric Co., United States.) November 26th. 

26,018. ‘Improvements in electrical synchronising devices.” KE. A.CAROLAN. 
(The General Electric Co., United States.) November 26th. 

26,015.‘ Improv:ments in electric rock drills.” E. A. Carotan. (The 
— Electric Co., United States.) November 26th. , 

“Improvements in electric transformers.” A. (The 
Electric Co., United States.) November 26th. 
£6,048. ‘Improvements in e’ectric E. A. CaRoLan. 
General Electric Co., United Etates.) November 26th. 

26,049. ‘‘ Improvements in devices for smoothing electric coils. 
BR. A. Canonan. (The General Electric Co., United States.) November 26th. 

26,050. ‘Improvements in. magnetic clutches.” E, A. CArozan. The 
General Electric Co., United States.) November 26th. 

26,051. ‘‘ Improvements in trolley poles for electric railways.”’ E.A.CAROLAN. 
The General Electric Co , United States.) November 26th. 

26,062. ‘Improvements in connection with current collectors for electric 
ears and other electrically-driven vehicles.” W.H.AtaBastER. November 26th. 

“Improvements in drivers’ brake valve apparatus for operating air 
brakes for railway and like vehicles both by means of air pressure and elec- 
tricity.” S1emeNs Bros. & Co., Lrp. (Siemens & Halske, Akteingesellschafr, 
Germany.) November 26th. (Compl ete.) 

26,071. ‘Improvements in the manufacture of are lamp electrodes. ” 
R. Hoprett. November 26th. (Complete.) 

2 “Improvemen‘s in and relating to tremblers for induction coils.’ 
T, Emmerson. November 26th. 

26,104. | ‘‘ Improvements in apparatus for automatically moving the points of 
tramway and railway lines, applicable also to switches on trolley wires for 
electric tramways.” A. Kinc. November 27th. 

108. ‘‘Improvements in comb‘ned igeddicliings and . switch for glow 
Cc. Davies. November 27th. 

26,112. ‘Electric tram pillar.” J. RoTHWELL. November 27th. 

26,141. ‘*Improvemeuts in means for adjusting the distance between the 
magnet system and the diaphragm in telephones.” O. Kénuzr and P, 
Besrens. November 27th. (Complete.) 

162. So in electric conducting cables and process of making 
ame . Laxe. (R. Spaulding, United States.) November 7th, 
(Complete.) 

“Improvements in electrical cut-outs.” Everep & Co., Ltp., and 
§, EverED. November 27th. 

26,165. in rotary electric transformers.” F. W. Wotrr. 
November 271h. 

26,190. ‘Improved electro-magnetic for preventing the collision 
of railway traina.” A. Bern. November 27th. 

23,219. in electrical switches.” B. Tuomas and C. Bourne. 
November 28th. (Complete.) 

299. **The ‘non-hysteresis’ unipolar or motor fcr contin 
A. DutczaK. November 28th. uous 
236. in chandeliers, electroliers, ndants, brackets. 
» ©, 0. ScuunrHess. November 28th. 
gat “ An improved safety guard for use with overhead electrical tram- 

F. November 29th. 

4. ovements in electrical terminals.” E. A. 
(The Electric Co., United States.) 29th. 

26.875. _‘*Improvements in electrical connectors.” E. A. (The 
General Electric Co., United States.) November 29th. 

26,876. _‘* Improvements in electrical switches.” E, A. Canoxan. (The 
General Electric Co,, United States.) November 29th as 

26,377. “Improvements in electric igniters for gas engines.” E. A. Carotan. 
ex General Electric Co., United States.) November 29th. 

“Improvements in electrical connections or couplings.” E. A. 
eeeiae: (The General El« ctric Co., United States.) November 29th. 

26,379. “Improvements in magnetic clutches.” A. Canonan. (The 
General Electric Co., United States.) November ‘9th. : 

26,880. Ieoprovemente in automatic electric potential regulators.” A. 
CAROLAN. (The General Electric Co , United States.) Ncvember 29th. - 

26,881.. “Improvements in aectzic controllers.” E A. Caronan. (The 
General Electric Co., United States.) November 29th. 

2, ‘*Improvements in electric rheostats.” E, A. Caronan. (General 
ae Co., United States.) November 

388. .“* ye pnt ae in electric field coils and methods of making the 
E. A. Canotan. (General Electric Co, United States.) November 29th, 

. .“ Improvements in electric arc lamps.” E.A.Caronan. (General 
Elestric Co., United States.) November 29th. 


26,886. ‘* Improvements in electric indica us.” THE 
British THomson-Hovston Co., Lp, R. C. . WEDMORE. 
November 29th. 


26,388. _“‘Improvements relating to d mo-electric machines.” 
SaceRDoTz. November 29th. (Complete.) 


ee un 


PUBLISHED SPECIFICATIONS; 1901. 


of of Specifica‘ions may be obtained of Messrs. W. P. 
igh Holborn, W.0. and at Liverpool, price, 
stam ‘ 


1468. ‘Improvements in electro-motors.” W. B. Hi tts. 
Hodge Dated January 


1 $5 *“Improvementsin <lectric arc lamps.” LL. F. Bogia. January 


post 


«Improvements in electric tro leys.”. C. A. Allison. (Communicated) 
Py Improvements in telegraphic relays,” E. Ducretet. Dated January 
in electrical measuring instruments.” H. P. Ball, 
“Improvements in electric meacuring instruments,” H. Brooker: and 


1,488, 
W. J. Russell. Dated January 220d, 1901. 


1,504. ‘*Improvements in apparatus for governing electric currents,” 
A. W. Gattie. Daied January 28rd, 1901. 
“An improved drilling machine.” E. Hopkinson, Dated January 
1,568. * in electric cab’es.”’ M. J. P. O'Gorman. Dated 
January 23rd, 1901. 
1,600, ‘ Improvements in electric tramways on a s<ctional conductor closed 


gonduit system.” K. Hora, J, Rydl ard Emilgasce. Dated January 


1,721. 4‘ Electric indicator for indicating or signalling maximum or minimum 


electric pressures or currents.” B. Brander. Dated January 


1,742. Improvements in dyn>mo-electric generators.” a. B. Lamme, 
(Date applied for under Sec. 103 of Patents, &c., Act, 1888, June 28th, 1900, 
Da‘ed January 25th, 1901. 

1,783. “Improvements in the method of and apparatus for electrol 
alkatine chloride with mercury chlorides.”” P.La Cour. Dated January 


1,768. ‘Improvements in and cornected with alternate current no, 
R. Lingnieres. Dated January %5th, 1901. 
Process for the electrolytic preparation of the of the alkaline 
Pe » A. Brochet and G. Ranson. Dated January 26th, 190 
1,972. “Improvements in current collectors and ploughs ‘ae electric team: 
2 conduits.” R. Mills. Dated January 28th, 1901. 
*« Improvements in electric storage batteries for accumulators.” T.J, 
Niblett. Dated January 28.b, 1901. 
1,966. ‘Improvements in and connected with positive rods for secon 
batteries.” H, Rose, J. Halifax and C. H. Antrgbus. Dated January 29th, 
1,91. ‘Improvements in ic storage batteries and accumulators.” J, 
Niblett Dated J anuary 29th, 1 
2,099. ‘Improvements in or to electiic arc lamps.” W. Fairburm 
Hart. (General Electric Co., U.S.4.) Dated January 80th, 1901. 
2,118, in systems of e‘ectrical distribution.” B. Hopkinson. 


January 80th, 


“3 intoll apparatus for telephenes. E.N. Baird. (Date 
er Bec. 103 of Patents, &c., Act, 1888, July, 1900.) Dated 5 
2,240. ‘Improvements in trolley rope holders for electric cars.” J, W. 
Clayton. Dated Febraary Ist, 1901. 
272. ‘Improvements in means and apparatus used ter 1 boats 
R. Edwards. Dated February Ist, 1901. ling 

2,298.. “Improvements in or connected with elect ical Switches.” A. E, 
Carter and Reason Manufacturing Co. “Dated February lst, 1901. 

2,845. “ Electric meters.” E. 8. Halsey.. (Date applied for under Sec. 198 of 
Patents, &c., Act, 1883, July 5th, 1900.) Dated February 4th. 1900. 

2,894. “Improvements in distributing electricity and in apparatus for use 

erein.”’ R.B. Ransford. (Communicated). Dated February 4th, 1901. 

2,458. ‘Improved automatic fire and other alarm system.”’ F. McGloin. 
Dated February 5th, 1901. 

2,46). “Improvements in conduits for electric wires.’’ F.D. Page. Dated 
February 5th, 1901. 

2,497. “Improvements relating to electric igniters.” J. M. Richard and 
F. C, Gary. ted February 5th, 1901. 

2,523. ‘Improvements in means for the of electricity on the 
three-wire system for electic tractionon rails.’”’ A.B. B lackburn, Electric Con- 
struction Co. and-E.S. W. Moore. Dated February5th, 1901. - 

2,474. relating to transmitters for telephones.” L. Mellett 
and A.F. Henderson. Dated February 5th. 1901. 

2,468. ee for disinfecting the transmitters and receivers of tele- 
phones.” C.F. Axtell, Dated February 5th, 1901. 

* Improvements in storage batteries.” T.A.Edison. Dated February 
th, 
. “Improvements in electric arc lamps.” A. Eckstein and A. Ey 
Angold. Dated February 6th, 1901. 
“Improvements in electric batteries.”” G. Rosset. Dated February 
th, 

2,607. Improvements in electrical. transformers.” A. F. British 
Electric Transformer Manufacturing Co. Dated February 7th, 1 

2,618. ‘*Improvements in electrical heating apparatus.” A. Teaver and 
F. Riedl. Dated February 7th, 1901. 

2,659. ‘ Improvements ‘hi, 1901. arc lamps.” Helios Upton Co. and T. 
Spencer. Dated February 

“Improvements in incandescent electric lamps.” L. Lobenthal, 
Dated February 7th, 1902. 

2,741, “Relates to electrodes of the Planté type.” Hager. Dated 
February 8th, 1901. 

2,884, ‘Electrode plates for forming Planté cells.” F. Creed, Ww. A. 


. Leneie and Coulson. Dated February 9th, 1901. 


2,835, in the manufacture of thermo-electric couples.” 
E. Hermite and C. F. Cooper. (Date applied for under Sec. 108 of Patents, 404 
Act, 1888, August Ist, '1909.) Dated February 6th, 1901. 

2,854. ‘‘Improvements relating to apparatus for starting and lating or 
controlling J. Welter. -(Communicated.) Dated February 

in, 

2,858.  Poweretnants in electric batteries.” W.G. Johnson, (Soc. Paul 
Chapuy & Co., s.) Dated February 9th, 1901. 

é “Improved safety device for guard wires of trolley wires and other 
conductors.” §.D. Munro, Dated February 11th, 1901. 

2,900. ‘Improvements in and relating to fusible cut-outs for electric circuits.” 
M. H. Salmony & Co. (Communicated.) Dated February 11th, 1901.” 

2,988. ‘‘Improvements in electrodes for secondary batteries or accumt- 


lators.” G. Wilde. Dated February 11th, 1901. 


8,002. .‘\Improvements in electrical insulators.” H. M. Hawley. 
February 12th, i901. 

Improvements pelating to closed-conduit electric railways.” Is 
Dion. ted February 12th, 
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